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REPORT 


OF THE 


COMMISSIONER OF FISHERIES. 


DEPARTMENT OF COMMERCE AND LABOR, 
BUREAU OF FISHERIES, 
Washington, December 2, 1912. 
Sir: I have the honor to submit herewith a report giving an out- 
line review of the operations of the Bureau of Fisheries during the 
fiscal year ended June 30, 1912. 


COMMERCIAL FISHERIES. 


GENERAL CONDITION OF THE INDUSTRY. 


The commercial fisheries of the United States during the two 
calendar years involved in the fiscal year covered by this report were 
in a generally flourishing condition, and the outlook on the whole is 
favorable. Although no census of the fishing industry of the United 
States has been taken for some years, it is possible to make a close 
estimate based on general information and on special statistical 
canvasses that have been undertaken by the Bureau. During the 
calendar year 1911 the fisheries of the country, including Alaska 
but excluding insular possessions, may be regarded as having had 
the following approximate extent: Persons engaged, 225,000; vessels 
employed, 7,500, of 217,000 tons; total capital invested, $65,600,000; 
yield, $76,000,000, this sum representing the first value of the various 
products. At present the fisheries of the United States are more 
valuable than those of any other country except possibly Japan. 

The great food-producing fisheries of the offshore, coastal, and 
interior waters show few specially marked recent changes in condition. 
The tendency in the last few years, whether downward or upward, 
has for the most part simply been continued. Among the most im- 
portant fisheries of the Atlantic coast it may be noted that the 
mackerel fishery not only shows no signs of improvement but has 
reached a lower ebb than ever before, owing to the scarcity of fish, 
while the lobster fishery, more valuable in Maine than in all the other 
States combined, is reported to be undergoing a marked recuperation 
as a result of protection and artificial propagation. The major fish- 
eries of the Great Lakes continue to suffer from lack of uniform and 
consistent regulation. Under present conditions artificial propagation 
is regarded as essential for the perpetuation of the industry. 
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Among the fisheries whose products are not used for food but for 
industrial purposes, the most important are the whale, menhaden, 
and sponge. The first of these, carried on from Massachusetts and 
California ports, has reached such a low ebb that there is little profit 
in it even under the most favorable conditions, and it is destined 
to decline still further and eventually die unless, by international 
agreement, prompt and radical protection is afforded to the various 
species of whales on the high seas. Meanwhile, there has been an 
increase in shore whaling in Alaska and elsewhere for whales that 
formerly were largely neglected. 

The menhaden fishery is one of the leading fisheries of the Atlantic 
coast, giving employment to a large number of men on vessels and 
on shore. In the last two years the run of menhaden has been very 
large, the number of vessels employed has greatly increased, and the 
number of establishments for the manufacture of menhaden oil and 
fertilizer is said to be greater than ever before. The fishery is carried 
on from North Carolina to Massachusetts. The chief method of 
capture is with purse seines, although other forms of apparatus are 
used, such as drag seines, weirs, and gill nets. Menhaden, lke 
mackerel, are very irregular in their movements, and in consequence 
the quantity caught varies greatly from year to year. The average 
yield, however, in recent years does not indicate any decline in the 
fishery. The steam vessels engaged in the menhaden fishery are 
equipped with many modern improvements, being fitted with electrie 
and search lights, and it is stated that several are equipped with wire- 
less apparatus, by which means they are able to communicate with 
one another regarding the abundance or scarcity of fish on certain 
grounds. 

The sponge fishery, confined to the coast of Florida, was during the 
season of 1911-12 subjected to much interference by inclement and 
stormy weather, with the result that the crop was smaller and the 
prices were much higher than normal. As these conditions are likely 
to recur, the Bureau has proposed legislation which would curtail 
ithe close season and permit operations during less inclement months 
than is now legitimate. This relaxation in the regulations can be 
Imade with safety to the fisheries, owing to the discovery of new beds 
‘beyond the limits previously exploited. 

Among recent noteworthy changes in methods or apparatus 
that may have a far-reaching effect are the increasing use of gill nets 
in the shore fisheries of New England, the augmenting of the fleet of 
trawl-net vessels operating out of Boston, and the wholesale capture 
of salmon by means of purse seines on the grounds off Cape Flattery. 

In considering the general prosperity of the fisheries, cognizance 
must be taken of the part played by fish culture and acclimatization 
in maintaining and increasing the supply of valuable food animals ~ 
in all sections of the country. Not the least important feature of 
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this work is the annual stocking of many thousands of small ponds’ 
lakes, and streams with food and game fishes intended for home use 
rather than for sale, and hence not figuring in the statistical returns. 
Conspicuous examples of acclimatization are the shad and striped 
bass of the Pacific seaboard, which are increasing in abundance and 
have already yielded several million dollars as the result of an initial 
outlay of less than $5,000; and the carp, which has become the most 
widely distributed, abundant, and valuable fish of the interior waters 
of the country. 

Among the most important needs of the fishing industry are the 
stoppage of the waste of products considered unmarketable, the 
thorough utilization of parts rejected in the preparation of products 
for market, and the creation of a local demand for fish and other 
animals known to be economically valuable in other sections or other 
countries. Much progress has already been made in the realization 
of these needs, and a great impetus will be given to the fishing indus- 
try when there is a general recognition of their importance. 


THE OYSTER INDUSTRY. 


More important than any other branch of the fisheries, the United 
States oyster industry has special interest because it is as valuable 
as that of all other countries combined, and because of the great 
development it is capable of undergoing as a result of the more general 
practice of oyster culture. The oyster business, which in nearly 
every State from Massachusetts to Texas is the most extensive branch 
of the fisheries, has for several years been the subject of the most 
detailed statistical canvass ever undertaken; and the results so far 
obtained have been published in a number of special bulletins, leaving 
only a part of the Middle Atlantic region still to be covered. Par- 
ticular attention has been given to the progress of oyster culture, 
on which the future success of the industry depends. 

As the oyster fishery of the New England States has been exhibited 
in detail in the report for the fiscal year 1911, the extent and con- 
dition of the business along remaining parts of the east coast will 
row be considered. 

In the South Atlantic States the taking of oysters from public and 
private grounds in 1910 engaged the attention of over 4,200 persons, 
who received $436,500 in wages and handled 1,700,000 bushels of 
oysters with a market value of $364,000, of which 456,000 bushels, 
worth $171,000, came from private grounds. The industry is less 
extensive here than in any other coast section, owing to the exhaustion 
of the natural grounds and the comparatively little attention given 
to oyster planting, combined with unfavorable physical conditions 
in many localities. The output is largest in South Carolina but the 
value of the product is greatest in Georgia, owing to the larger pro- 
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portion of oysters cultivated and the higher price they bring. Fol- 
lowing are detailed statistics of this industry as determined by the 
original field inquiries of the Bureau relating to the calendar year 1910: 


STATISTICS OF THE OysTER INDUSTRY OF THE SouTH ATLANTIC StaTEs, 1910. 
NORTH CAROLINA. 


Private areas. Public areas. Total. 
Items. 
Number.| Value. |Number.| Value. | Number.| Value. 
Persons employed: 
On‘ vwesselsishing sho ac sasscc eases sieo oa seeiecscee fence mcsces HOS | ssicaoeecis 1933 ese 
Onivessels transporting. eee aes nore semelecee eae Rt | eee ohare 12 Fa Nera 
Inshore or boat fisheries.............- OOM Stic sere G50 eae cemioe TOQUES eee 
Shoresmen .25< cc es ose Sees meee asians aia soseanceee BiG Yl ecice saece CHIE }A eee Soc oe 
Total. Jasctece cece sacsorecee SO ete aeees AD TAD ea remee ees A 224 ee eee 
Wages paid: 
ID Ted Pin oees ae mesisisistetsinis sisasinietemistererstere eles steteieias 
TON SIN Pere caleeicissecstesces ee ete cosas |p emcee eee 
Transporting........... 
Wholesale trade 
POtAIS sive sees destiacece eee le eaeeee eee 
Vessels, boats, apparatus, and other prop- 
erty: 
iViesselsiishin gees cenes cscs eeeieeeeeee Oeaeee ee es Eee ee ee 48 26, 888 ~ 48 26, 888 

INetitoOnnage. << <.ccjacitee nn cites Baas See cee emmeeaeene ATO E To een ALOE ay ee 
Vesselsiitransporting.< 553-22); <1 scr | esas cae le, sees 6 3, 600 6 3, 600 

Net'tonnage..5...)/..s0e co osen. tele ee peeee (baeeee nen Oil Bapeoaaae cee ae Ae 
Sailtandirowlbodtse sssasse soe cee 50 | $1,000 372 | 16,895 422 17, 895 
Apparatus—vessel fisheries— 

TOASOS 2 2 vcas os Stic nena cee Geine ae eal aes tee memsetoeiae 82 1,427 82 1,427 
Apparatus—shore fisheries— 

Dred Seg 2 ou Pee heats oe ciceee oie eee ae eee eee 28 435 28 435 

NONE Stee aed eee eee ae eee 50 250 375 1, 885 425 2,135 
Shoreand/accessory property een else sees see oo ease eer 23; 500M lave se sesei= 23, 500 
Cash capital ae.¢. 6.83. oe enna Bs eee cei | eee are Soe ene een 235000) |s= 2 2e2-2)- 23, 000 

Total ces acan Peete eee eee USD5O Hts anes 97, 6800| ae caeeme 98, 880 
Planting operations: mais 
Oyster grounds owned or leased acres. - LEAT | RS eel ore cee eee lees eae AAT eee ee 
Oyster grounds under culture. .do--... )p Silssccreee echelon ee ee @) Silesia 
Grounds planted during the year, 
CLES i355 54 acts Sank Re chro ornare 7.0 Maen es | tery Aaah al (Se STS 20) | safes startet 
Materials planted during the year— 

Oysterishellssecs see. sae bushels. - 5, 000 L508. cectaadscaliae = seis eane 5, 000 150 
Expenses connected with planting. ....|-.....---- (Ee Pt eerie stele oaks crete roel Sree eect (1) 
Oysters on private areas at the end of 

THOSVCaL ieee cas sek aso ceeee bushels. - (4) G@)) alee aan = poco ones (1) (1) 
Products: 
Vessel fisheries— 

With dredges— 

Market oysters. .....-.. GO! oan ecmeereccleesec seed 90, 783 14, 346 90, 783 14, 346 

With tongs— 

Market oysters........- (6 (oR S| | sees | le eae ee! 75, 100 6, 008 75, 100 6, 008 
Potash cscs oc tac clare ie hose seem aes nena 165, 883 20,354 | 165,883 20, 354 
Shore fisheries— 

With dredges— 

Market oysters... .-- bushels: s/f: 5 ={2cs|Seeccs ease 10, 539 1, 580 10, 539 1,580 

With tongs— 

Market oysters. ........ do 17,200 | 17,200} 138,635] 24,271] 155,835 41,471 

Totali ace ee eee ae eee 17, 200 17, 200 149,174 25, 851 166, 374 43, 051 

Grand! total’=s-22-25-25022-- 17,200 | 17,200 | 315,057} 46,205 | 332,257 63, 405 

Wholesale trade: =a 
Oysters sold opened.......... gallons 22/224. cndecicliosee aatines | tasers | pee sere 22, 032 19, 058 
Oystersicannedie passer cee Cans. |S UUs here Eas Seen eas oll ee RE 1, 056, 000 55, 900 
Oysterishellsisold222222-: 3-- bushels) s|\.2 5060 ss: 2] fe emcee tae | Raat tee Ee eices 157, 100 2, 763 
Toteabis so teciie ah ote perane icici c,-i[ pace rens aN Pe tie Qe | ee de ea eae 77, 721 

Expenses of. wholesaletradese.. 322-22 5028 alee he S| ee a | er eg | Ee 19, 732 


1 Statistics not available. 
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STATISTICS OF THE OYSTER INDUSTRY OF THE SouTH ATLANTIC StTaTEs, 1910—Contd. 
SOUTH CAROLINA. 


Private areas. Public areas. Total. 


Items. 


Number.| Value. |Number.} Value. | Number.| Value. 


Persons employed: 
Onkyessels'fishing,. 2. co 3<0cee<5% 52-525 Dy |Reseeccess 1040 eo eee VATS Ee ee ae 
Inshore or boat fisheries..............- Ro eee anes DOT eae ee ee SOM ee see sess 


SHOTESTI Clie yacisie icine eles eiete/siaie ates steve ait toc | se ihe. cic ete I 056s). Sica 1056) omen 
Motaleeeacs conc cececsmaese po ear ee TESS Roe ee TGQIe oan eee 
Wages paid: 
Dred pin pase ce se soe aisle slew sie a tisisle bers ||Seioassimane|amese an cie|Seeec cece S700) Mecieceseicis $700 
PROM PAN OM eee eee miele ced ale sieje/oeieetelecis (cee wee eretele S27150n| ete. cee 19,8008 es eee 82, 005 
Aiholesalosirad Ory Geass fsa ciate co ceimeinte |e = sisters ecole ae. oat mie Retire G7;4038 esescecece 67, 403 
OLA ey aera: se seee Sota strs efor | cleo eee a= Pt 0) areas 1475958), |lsnitsen eee 150, 108 
Vessels, boats, apparatus, and other prop- 
erty: 
Wessels Mishinl See esis sceieccce seine lsieve 3 2, 500 50 16, 619 53 19,119 
INGE ONE) Rene EAB ROGEonerroe 20) |e sec Ronee SAO ies sa wivees 560M te Sate 
Gasoline and steam boats............- 2 1,300 1 650 3 1,950 
Sail’and'tow boats... - 25... 2... 6... 6 60 485 12,110 491 12,170 
Apparatus—vessel fisheries— 
MONS aa ote emcee Soe esache ssicicicieis 5 25 122 128 127 153 
Apparatus—shore fisheries— 
JOMGGIFES 6 S- Cun sroceastngoDece 0566) |ecac s650e4 Pposceeasae 3 35 3 35 
RON gS eke eee eed ce sleeaiscscceee 3 15 496 598 499 613 
NHOLG AHGACCeSSOL ys DLOPGEUY sa else |e cleo e| see ccs dlleaae ec cr 2; OOO} raseceers 72,000 
(ORS CET SEES oP ad suocbecsne so jpcaccsnss EM aheaesee lbaseecsaee 128 (500) |e en =snoe: 128, 500 
PROtal eerste erate steleomcieise cia oe et asa BPO Oaks oe 5oae 2305640) (se com anes 234, 540 
Planting operations: 
Oyster grounds owned or leased acres. . SADE eects eel ect lle wteterainictee | eeteecioae 340 |Eecmemeecs 
Oyster grounds under culture...do.... GOA hare eestor emotes lero ia | evsrereeteanne GOs Reese eee 
Grounds planted during the year, 
ACTOS Semse cee eons Oe ciate e sare G0) lscocdon sca pcopopases Steabeasals AO iestieccs 
Materials planted during the year— 
Seed oysters......-..--.- bushels. . 8, 000 Pet Ni been seseed aecesecse 8, 000 1,380 
Oyster/shellsessmesesess se == Glebe leceosnaage| Wace specs 47, 582 950 47, 582 950 
Potala ot sree echo ce ol zeae 15 S80y |. Sseeeee Q50N ea aeaasee 2,330 
Expenses connected with planting. ....]-......... (BY BO sly oes a8 [leeimiets ree sree ieee Bea (4) 
Oysters on private areas at the end of 
thOry Cares A eea oss oles ese bushels..| 18, 500 QU590K |seterettoeee| sat eee bos 18, 500 2, 590 
Products: 
Vessel fisheries— 
With tongs— 
Market oysters........- dole: 4,100 2,860 | 277,402 32,775 | 281, 502 35, 635 
Seed oysters...........- (olny eR] CBee seas eee tte ae 5, 000 750 5,000 750 
otalteaaaece sesh ee ceeoas 4,100 2,860 ; 282,402 33,525 | 286, 502 36, 385 
Shore fisheries— 
With dredges— 
Market oysters. ...-.- bushels |Heece se an] oe 5, 000 700 5,000 700 
With tongs— 
Market oysters........- doses. 1, 600 1,600 | 417,022 55,992 | 418, 622 57, 592 
Potala sss ccees ssciseiss ss 5 1,600 1,600 | 422,022 56,692 | 423,622 58, 292 
Grand) totallsc mc ts cictjcioaveic'e 5, 700 4,460 | 704,424 90, 217 710, 124 94,677 
Wholesale trade: 
Oysters sold opened a 1,500 1,312 
Oysters canned....... els 5, 284, 866 293, 817 
Oysterishellsisold'2y- 5-25. 525- 660, 602 10, 850 
EXO S crag aes Ge enc Uncen Pens) Me cose enee | eons See err tail (esas emma | |Ptaecrer ae ina 305, 979 
px pensesiotwholesale) trade ecerreerracstae a7 eee aes lees een lame neeee|Cre nc cok sence ne 103, 063 


1 Statistics not available. 
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STATISTICS OF THE OYSTER INDUSTRY OF THE SOUTH ATLANTIC StTaTEs, 1910—Contd. 


GEORGIA. 
Private areas. Public areas. Total. 
Items. 
Number.| Value. |Number.| Value. |Number.| Value. 
Persons employed: 
Onivesselsifishin gece erate eset LOS Mesieeees. ee 834 ECR ae 
On vessels transporting......-....-.-- rll Wasjanc neue le weme see | saciaeeercee 
Inshore or boat fisheries ..........---- 223) |e e eels 38) || Se secmses 
SHOreSMeH Ses cle aiacivieiole'= on l=of=!=f= Seer ets hance eel Peer er eeke S400 céeascece 
Total sjenocwducaseeeeeseeces 337 | cessceens (Cy ALS| (Re ee eee 
Wages paid: 
Dyan Fett Se seep oon ousocusasonorn coallcocencned= TAC) al Ree eaeA ne eeerass lseerice am ae $1,910 
Tonging..... swe Sheth ge oda actecmessesteooee ee 120; 905i Eee seme S17 A867, aaenesece 138, 782 
Trans POLbin Goes sects -tyae ete eae | meets ae LOUD sista celeste hoe Seeesee ee Lea: 
IWiholesalevtra deter remeretse ese seer tet eee ae a eee | eee 30) 4608) see ee sae 39, 460 
Motales cee sactegoce = =eaene | seater see 1-7 50,00) ee mel AS S27 Wen termeoee 172, 327 
Vessels, boats, apparatus, and other prop- 
erty: 
Vessels fishing.....--- Bennet Mason sees = 38 25, 533 36 20, 365 74 45, 898 
INGE OUNA EO Seca = aie Boon peiseaasete 7 BY | SDE Sy WAU) Reece ope 
Wessels transporting s-2---s.2s2 2522-2) ossse = 2 | meeiciee ore 2 7, 235 2 7, 235: 
INGE Tonnage eee oe eee eee | teetmian ie --uleaeaosees AWS tecee cares Ave = oeeee 
Gasoline and steam boats. .-.......--.-- 4 1, 500 3 1, 000 Ue 2, 500 
Sail and row boats... .-.- sso necsasesasos 208 4, 809 41 849 249 5, 658 
Apparatus—vessel fisheries— 
ined pes ease eee a 4 SO eescotecns|seeeeeneee 4 80 
Mon gs teen pe eee eae ssase ees eee 196 772 122 364 318 1,136 
Apparatus—shore fisheries— 
Tongs Ae ae Ne Nae an eeeoe Saas 394 1,570 14 56 408 1, 626 
Shore and accessory property - - - ---- Sallis fatetuinisetsieg |e Secieteieteseiste nie wie=a%etercle 24 DOOM ee eae See 24, £50: 
Cashicapitall. 222-1568 cca w= 10 =e = om w= ore = afel| aim ase wie icin wine 'al= lm =)ni~ (4S 950)) | Seereeceree 74, 950: 
Total. Sates deceeu eas eee cre paeeo eee 34/2640 | ree, 18 129-369) Seyi tee: 163, 633. 
Planting operations: 
Oyster grounds owned or leased.acres..| 15,000 |.-.-.....-|....------|---+------ 152000) |pe oe eeeoee 
Oyster grounds under culture. . .do- -.- (CD ey ener een entre toes lecimciamcoce (2) lees eee 
Grounds planted during the year, 

BELES UES cigs ae loes case ccreeeen ess (COME Al Rertessecs nae Soaaed GR oapebad- (3) salto. se eee 

Materials planted during the year— 
Seed oysters.-.-..------- bushels. - 9, 500 0250 ||oc6 oes ecitts| eerie some 9, 500 1,025, 
Oysterishell St erences do....| 104,000 2: 670" | Seeakenceel ss eee eee 104, 000 2,670 
ANCES ee aaecsppoooncuaseealoreessored Say Beene acd SSaGenboee acooteona. 3 695 
Expenses connected with planting. -...|........-- 4, 980)!| so2 eo skeloe sabe ae anel eee |, a As 
Oysters on private areas at the end of 
They Calec sae ees sceeeesaer bushels. - (2) (C) eee | se sadam laces soe (2) (2) 
Products: 
Vessel fisheries— 
With dredges— 
Market oysters.....-.-. do..-.} 19,500 9) S80U) c:crsiceiesre oetieeree ate 19, 500 9, 880: 
With tongs— 
Market oysters.....---- do....| 214,441 44, 823 34, 588 11, 731 249, 029 56, 554 
ARNE eee wateacae sone 233,941 | 54,703 | 34,588] 11,731 | 268,529 66, 434 
Shore fisheries— 
With tongs— 
Market oysters. .....bushels..| 199,353 94,935 37, 275 9,443 | 236,628 104, 378 
Grand'totaliice.. eases =e 433,294 | 149,638 71, 863 21,174 | 505,157 170, 812 
Wholesale trade: 
Market oysters sold in the shell, 

[BOTs }0Vs) Rien See eee be eaeerers Rae koe te 1 Aa Sel eme Bags ac 2,500 2,500 
Oysters sold opened......-.--- gallons): <4.seee cabot cneeeiss|aeeee een beeeeascr 58, 850 50, 867 
Oysters\canneget 2225-2... --=- CANS Sale. oe esa| eee [ee eaiseeeete | Reetey eee 1,422, 525 91, 402 
Oyster shells sold......-..-.-.- bushels 24}, 52).5¢ ee | se eee elena oseeliocinasdasee 34, 740 580 

Motels Se vse S aK dine See rae eee |e ere | ae pee eta Vs dee 145,349 
Expenses of wholesale trade...............|-- SU SSS | Neh ee Ne | Rea CI lee enter ies | cca 24, 374 


1 Estimated. 2 Statistics not available. 
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STATISTICS OF THE OYSTER INDUSTRY OF THE SoUTH ATLANTIC States, 1910—Contd. 


FLORIDA (PUBLIC AREAS).1! 


Items. Number.| Value. Items. Number.| Value. 
Persons employed: Products: 
On vessels fishing....-- 1G) Baseman Vessel fisheries— 
Inshore or boat fisheries .. [2D ESE a os cine With tongs— 
MHOLESMEN = ae sees sehtl= N72) | eoosabecse Market oysters, 
ushelsse.- oe 40, 000 $4, 550 
Totala: soccsscs- SISh Ree aeos- Shore fisheries— 
With tongs— 
Wages paid: Market oysters, 
PRON Ging eee ce telata l= | cjarste iets isiorais $34, 775 bushelsiee-—5- 113, 460 30, 740: 
iWiholesaleitrade=-...<<<5<|-5<cee-<<- 14, 129 |. 
_——— Totalesc.cssec: 153, 4€0 35, 200 
MObAL Ss sate ests 84 eis es nieie io 48, 904 —————— ———— 
= |} Wholesale trade: 
Vessels, boats, apparatus, and Oysters sold opened, 
other property: wallonsep jase beeeece 13, 920 13, 920 
Vesselsifishimgec--5-2--- = 5 2,820 Oysters canned....cans..| 846,348 48, 644 
Net tonnage.---....-- WON estes ae Oyster shells sold, 
Gasoline and steam boats. 11 4,850 bushels! sare. -ases cee 11, 644 535 
Sail and row boats... a 115 3; ————— 
Apparatus—vessel ‘fish- Notalescccsae tenses stsee- 63,099 
eries— 
MONES a reac sosse tose 17 65 || Expenses of wholesale trade... .|.....-.--- 13, 50% 
Apparatus—shore _fish- 
eries— 
MRONES: Soo sessceccccee 46 233 
Shore 7a accessory prop- 
ONG Yi emae te coe Aisa | Devo aaesinns 14, 600 
Cash Sepia 2 CURE R ESE aes] RESO eee 40, 700 
MOtal fesse esc oes 66, 810 
GRAND TOTAL. 
Persons employed: Planting operations: 
On vessels fishing ........- Oyster grounds owned or 
On vessels transporting. . . leased ees -e nee acres. Gilles easec 
Inshore or boat fisheries ... Oyster grounds under 
SHOLESMOne es ecm ace Culture\ees-]- ee cres. . @)ia4t Pea 
Grounds planted during 
Potaless. sete the year -......- acres Ge eee 
Wages paid: ae i ine. 
Dredging $13, 949 Materials Planted, during 
FRONGIN Go sees s Ssiaar 284, 339 y 
Mransportine eos see <2 so] se. see ste 2, 255 Seed oysters, 
iWitolesaleytrademec ses--enjoos-2-5=—- 135, 998 pushelsseeee-e ae ee 17,500 $2, 405. 
i Oyster shells 
Motale ease eel ers oe 436, 541 Ibushels!4 2. 5es.:425. 156, 582 3,770 
—— $s | a) -_ 
Vessels, boats, apparatus, and Total. 3. se. o| oe 6,175 
other’ property: = 
Wesselsiishingeeemas eee 180 94, 725 Expenses connected with 
Net tonnage.........- SLO sas planting se sees Toasee | eee oor (7) 
Vessels transporting. .--- - 8 10, 835 Oysters on private areas 
Net tonnage......-..: B6ul soe cs at the end of the year, 
Gasoline and steam boats. 21 9,300 bushels st aa ateee se (2) (2) 
Sail and row boats... ..--- 1,277 39, 265 
Apparatus—vessel _ fish- Products: 
eries— Vessel fisheries— 
puedes We Comet rere s ee Leu With dredges— 
OH B8s 250 sear oesen os 7 35 Market oysters 
peat aS Store ste pines! ee 110,283 | 24, 296 
Dredges= 5: N20 5. - = 31 470 With tongs— 
PRONES HE eee eee 1,378 4, 607 Market oysters, 
Store and accessory prop- ushelsssee ese 645, 631 102, 747 
TU Gene Geos Cpe SSee ae SSAESaetee 134, 650 Seed oysters, 
Cash Capitale aia -2 eh. |e sssc he cs 267, 150 bushels. . ..-- 5,000 750: 
Ota Ee ee ens |e conc < aoe 563, 863 Totals: eo ssheco- 760, 914 127, 723 


1 Kast coast only. 


2 Statistics not available. 
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STATISTICS OF THE OYSTER INDUSTRY OF THE SOUTH ATLANTIC STATES, 1910.—Contd. 


GRAND TOTAL—Continued. 


Items. Number.| Value. Items. Number.| Value. 
Products—Continued. Wholesale trade: 

Shore fisheries— Market oysters sold in the 

With dredges— shell’ 22 -a2 2 bushels. - 2, 500 $2, 500 
Market oysters, Oysters sold opened, 

bushels. -......-- 15, 539 $2, 280 eallonse. yo sssee ses cee ee 96, 302 85, 157 

With tongs— Oysters canned....- cans. -|8, 609, 739 489,763 
Market oysters, Oyster shells sold, 

bushels. ..-.-- 924, 545 234, 181 bushelss3ses.se5- os ee 864, 086 14, 728 

Qotalss.s-s<se-- 940, 084 236, 461 Motal:.2<2:-/ycck | same ee 592, 148 

Grand total.....|1, 700, 998 364, 184 || Expenses of wholesale trade..-.|...-.....- 160, 678 


Nore.—In North Carolina the revenue to the State and counties, in taxes and license fees, from the oyster 
industry in 1910 was $3,122, and the cost of administration was $2,433. In South Carolina the revenue to 
the State and counties from these sources was $5,332; in Georgia, $1,712; and in Florida, $192. 

In the States bordering on the Gulf of Mexico the persons engaged 
in the oyster industry in 1911 numbered 8,500, and the wages paid 
amounted to $1,682,000. The output was 6,226,000 bushels, valued 
at $1,477,000. The development which the oyster industry of the 
Gulf States has undergone in recent years has depended chiefly on 
the inauguration and extension of oyster planting in various sections 
of Louisiana, whose oyster output, in both quantity and value, is 
now larger than that of all the remaining States of the region. All 
the States but Louisiana show a diminished product for 1911 as 
compared with 1908; but with the more general cultivation which 
is now projected a very marked increase in the oyster crop of the 
Gulf States will quickly result. Following are detailed statistics of 
the industry in the calendar year 1911: 


STATISTICS OF THE OysTER INDUSTRY OF THE GULF States, 1911. 


FLORIDA.1! 
Private areas. Public areas. Total. 
Items. 
Number.| Value. | Number.| Value. |Number.| Value. 
Persons employed: 
On'vesselsishing< os 2hc cies eceaemes| sacete= one [eee eee OM Weateroc cee D1 Wliceaeeeeee 
On vessels transporting...........-..- 23) ek She cell eee eco eeeeencee Pe Pctheats ie sess 
Tnshore or boat fisheries. .........-..-- BOA eeeee eels AD5G6 | Sock -eeaee G7}. (PA Ese 2 
SHOLreESM eno sae va cece eine seem eee Cee | oe ene | amacrine 290 o2eteaes 290) eee 
Motale chasse acchecsceeeseh eae 681) ake UG We seis ciac S35 ale oeneeees 
Wages paid: 
PONPIN Pee la Poacdslsiqen iat saeetsadethees| sss eeereiee $151095| S20 ess $98,596")... cate $99, 705 
TPTANSPOLtING. ssc cone ssis seeiasisise = se eis s|[se sce ccee 50) | Sees eae eel aot 50 
Planting and itransplanting-2s2.-24-22s|e-s4-5seer OO hese a is hr allel et ae 700 
Wiholesaleitradesie suc ate senses 5G| ss ewe eae te pees eee 31, 569u |S eee 31,569 
Total site dae csee cess Swss tesa eteebecsee 1859" |ecWiiese tee 13051 65h aeeeee eee 132, 024 


1 West coast only. 
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Sratistics or THE OysTER JNDUSTRY OF THE GuLF SraTss, 1911—Continued. 


FLORIDA—Continued. 
Private areas. Public areas. Total. ! 
Items. 
Number.| Value. |Number.| Value. | Number.| Value. 
Vessels, boats, apparatus, and other prop- 
erty: 
WIGSREIS THA Ms 5 AA eo sn5 cess oosasaadoe |stendsscon lboaagoneue 10 $2, 950 10 $2, 950 

INGtRtONNAL R= sae eee wee teeine eel sete ncaa se aaae amas G4 ecient dese G4 oe leeeek 
esselsuiransporuing sn... ne eee oe 1 DL DOO ee ere ere. eetel erates sees ess 1 1,200 

PNie te LOMMAP Otee er ase anaes maser 21 Ses e ade oA 45 eee Ae SepopeERoe Bt lgehee ae 
GasolineipOatssa ceases. + cece eeeeses 9 3,000 46 14, 325 55 17,325 
SaillandsrowWOdtSirs cee s ce Saice sai iel-- 29 1,905 248 28, 365 277 30, 270 
Apparatus—vessel fisheries— 

“HOMERS 48 4 - Suc oane boos oodenedesosn| Pecopcucessoosebeude 21 105 21 105 
Apparatus—shore fisheries— 

PROMS S ety Sree ferrnrorec hs Storaicterele micieh= 33 165 455 2,264 488 2,429 
Shoreandiaccessoryplropertyecsen= socal: nose = o4| ae eee eee |e aces S11 00! Eee sneer 31, 100 
(CGI C2TOHIN ee Oe eh op opesgocuoot acne posencroed as eeeencse|s-saesseee 205600) |2eeeerecee 20, 600 

UNO LESS Bes sp oP ane ete ee unos Sol Seoeotocer GE 7 One ee 99 09! |e eck eee 105, 979 
Planting operations: 
Oyster grounds owned or leased acres. - 4,149 DGs400 4] See eel eens 25 4,149 56, 400 
Oyster grounds under culture...do-.... 1A S04 |e ee eres Sf secie||te sere sics 153545 ce eceeewe 
Grounds planted during the year, 

ACTOS eee eh sewn ins Lecce ese ee bot ices eae (oes sete lore ease (ist Gace Seeeee 
Materials planted during the year— 

Seedioystersi.cseno-b--- bushels. . 14, 405 Mes tl eae cs eres cece ee sae 14, 405 1,315 

Oystenshells See seee asses done 1,000 c(h hes Nae Se | a ee! 1,000 47 

Broken stone, ete....cubie yards. . 225 D2 Pa She cial Pc cteis see 225 225 

TO baler ais See ee sate Sac oe asia =e L518 Th le tic ieisiaers ml eee ere eee |e erates 1,587 
Expenses of planting and transplanting|.....-.-.-- DOA Peet reic sae |e cineeteeate nares 25 
Oysters on private areas at the end of 
GHOTV EATS ciocicmitec.-cinc eles 3e bushels..} 104, 105 DBAD08y |e Mare Sees (nse oe eice 104, 105 28, 208 
Products: 
Vessel fisheries— 

With tongs— 

Market oysters.........-. OOS sae | nea eese-leceesacece 14, 944 9,314 14, 944 9,314 
Shore fisheries— 

With tongs— 

Market oysters.........-. Gosce- 12,039 9,969 | 150,979 89,364 | 163,018 99, 333 

Seedoysters= 2. . =. -.2- Oye Seeee seam cceee. 9, 500 825 9, 500 825 

MROCAIA. eescuissite ce ces sere 12,039 9, 969 160,479 90, 189 172,518 100, 158 

iGrancatotalscn- eee ener eee 12,039 9, 969 175, 423 99, 503 187, 462 109, 472 

Wholesale trade: Pein ae oa eae Se eka he 
Market oysters sold in the shell, 

[OURS IVETE ESE ls irl Lee ae keine ar) Ie Mega est [gear aR ear 18, 236 12,301 
Oysters sold opened.......... FE WU LOY AVSH a | pe aoe | Res ele ace ER pe Pa) ioe, Rear 149, 049 135, 467 
@ysters;cannedsermcceus = a eee (Ep a USa a ies p rea ee one a 28 lca rer ey Dee Ra 621, 072 36, 788 
CAAT SINT ROHL AS ac TNO eT Pr Sg A Lea a Ne 137 

AOD L$ Oy aD ectece RE [mech eee an ai eagle eMUR eC abe ata etcetera sy a deme Spe 184, 693 
EC PEHSeS OM WHOlesalewbrad erase ces ce seme mea mallee oie esa See ee Sacco ee ec esa eelerciintercers 25, 100 
ALABAMA. 
Persons employed: 
Omnivesselsishingeeaccceeeemec secs scees Bl eceseasee WSllesecer ees BU Reve eee cee 
On vessels transporting..........-...- 2632 eos s secs GY fal SAM SeeeeS Ce il eee eer 
Inshore or boat fisheries. .........-..-- 204) ese aoeas Q2B A eae ase AO} ies eee 
SHOFESIN GMa ese ee ols crate Sew aia |cistere Sissel wee wiseeirs ole emer emee BB 0 eee 
Motalae aceoacscceseossoese 233i|\seseesen Se 6916 Reo hee ess O24 ees abc 
Wages paid: 
TOA RIN PE emt ert trian cetnars Set eion eee | a= sects | Saqeamiseaieisicne cas G5 AGal seeec sce $5, 767 
{Noma = Soot sonebonasenbsoosssoosed| ban saoeaas S127 265| San enecorse AQEOISY a seeeeeee 53, 639 
AMAT NG MNES G5 oo oo sgacesoeeesceses beadesnoes DEG8on see acc UD S50) Fe seeeee ae 14, 535 
Planting and transplanting.......-..-|-<------<: Abi Reteermas «| eeeae cee tes e creer 45 
AWViholess lesirad Catcaesaceccmiec nc sis seer lene ce On aa aes cercoomell neice cmes SONS20 eer aces 39, 820 
TD OLAl cetaleietccciasieictelers cttatctelaten||ieisiatecrs ice 1b G4 BE Se sisaoe 985350) Were ct Pe Seine 113, 806 


4789°— 142 
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STATISTICS OF THE OysTER INDUSTRY OF THE GULF StTatTEs, 1911—Continued. 


ALABAMA—Continued. 


Items. 


Private areas. 


Public areas. 


Total. 


Number.| Value. |Number.| Value. |Number.| Value. 
Vessels, boats, apparatus, and other prop- 
erty: 
Wessels ishinge ae caepiscie = cence ceieios 1 $400 23 | $18,150 24 $18,550 
Netitonna ger. = ss-ti sass sone Gi aeSseesoee 265) || Se2eececee Pa WM Ne teks Sas er 
Vessels *transpORntin Ges see ene ocee meee 14 13, 500 23 19, 750 37 33,2 0 
INetitOnna ges Sansa nee ene ee IC) Eee oan Q15 Weakest ee So Uhlan eee 
GasolineiDOatssees as eee ee eee ee 4 2,300 2 1,300 6 3, 600 
Balliand row) DOAtS aceeses sees oe seers 140 3,250 180 11, 705 320 14,9.5 
Apparatus—vessel fisheries— 
TOG ECS Host eee s see as Secon ae be eee Reel e aan 12 360 12 30 
RON PSHA SS oe es Sak nok see see 3 15 44 220 47 235 
Apparatus—shore fisheries— 
PON GS te ake oe oe cee R ee eee 128 624 278 1,388 406 2,012 
Shore and accessory property.......---|---------- (PAD A Sete oeetace LOG 3 O258| Bae eee 167, 245 
Cashicapitalses.22os55 2G caee— 2 eee case ee fae [eset eaee| ems cee eee 345600) sone ss aoe 34, 600 
Totals noe. < Segse cee a oer <A |eeetemeeae PASSO) |Paaocaseao 203;:998)i sos eee 274, 807 
Planting operations: 
Oyster grounds owned or leased .acres. - OF 273" |) LOT 985M ee eee eee ee eee 9,273 107, 935 
Oyster grounds under culture...do-.--- 3 SOO See cel es heer aed |e eee eee SOOO |e ws abe 
Grounds planted during the year, 
PCLOS a osn hos emouawat Soeeecnooeeeeee Be ete eal pera ee Sl MU Sat Geer O46) 5 2S eee 
Materials planted during the year: 
Seed oysters............. bushels..} 67,410 S990 Ae Sasa esles seccoee 67, 410 3,990 
Oyster shellssess--eceseenee dozs: 4,525 Giiibeweaaeeed ese aout 4,525 67 
TOGA s Aix hyena sic cae ee eee Se eee BOOTS Ale = 68 hizieclaes dee) | Sosa 4,057 
Oysters on private areas at the end of 
the yeanassci.3-.cucs sever bushels..| 422, 165 S65 3620 teeee eee | eneeeeeee 422, 165 86, 362 
Products: 
Vessel fisheries— 
With dredges— 
Market oysters. :..-42<..@0=..)|tse-sesc>|ss5scas—ee 92, 533 13, 472 92, 533 13,472 
With tongs— 
Market oysters.......--- dos. 660 440 46, 797 7,022 47,457 7,462 
Seedioysters)..2 esses oe GO2.= ANAS eiecs tel oes cece 300 15 300 15 
Motali; ates - settee oe 660 440 139, 630 20,509 | 1 140,290 20,949 
Shore fisheries— 
With tongs— 
Market oysters.......bushels..| 37,311 17,864 | 194, 134 30,044] 231,445 47, 908 
Seed oysters..........-- dot .2|tsesseeses | PA eee eee 70, 182 3, 885 70, 182 3, 885 
Motel Sewer se seen eee see 37,311 17,864 | 264,316 33,929 | 301,627 51, 793 
Grand \totaleee. sess none cee 37,971 18,304 | 403,946 54,438 | 441,917 72, 742 
Wholesale trade: { 
Market oysters sold in the shell, = 
pushelss 8 25 -hoee soe oe ee 12, 669 10, 608 
Oysters sold opened........-- gallons. . 2261, 256 171, 00k 
Oyster’shelisisOl qi sais5 22 :-jc tens Sons eee Se alee area Se ee rae oot | aoe eer | eee eee 1,596 
ANG) 52 ae ne Sr ae eT onl eee eee eae ie So Nee [ogee Neral sm a Sceee| ecsbanede 183, 205 
wixpenses'of wholesale trades. <0 sa jo Sls |e a | aera cre (eens een a Create 41,843 
MISSISSIPPI. 
Persons employed: 
Onivessels ishing. secant eee eee acer oe ee See aes 546i ewe acecsa- 546) eo Sa 
Onivessels transporting cssaeee sees |e e eee eee eee eee 2: |S) oun e oe IDi\nscceeeene 
Inshore or boat fisheries ...........--- LOT | bere ern 6025 |i Sassse 209) 
Hhoresmlerne se .s- 2 ee see sk ae Sos at ee oe Be cee ence S387 basen sees 888i (fee cneesee 
Motalleclestensscae soso ee OYA sesseeerte- INGO 8% | Renee eae 25 LOD eee aap 


1 Includes 65,870 bushels, valued at $9,448, taken by Mississippi vessels. 
2 Includes oysters used for canning purposes with their value when canned. 
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SraTIsTICS OF THE OysTER INDUSTRY OF THE GULF STaTES, 1911—Continued. 


MISSISSIP PI—Continued. 


Private areas. Public areas. Total. 
Items. 
Number.) Value. | Number.| Value. |Number.| Value. 
Wages paid: 
Dredging..... SON SOO BO HE ADEE EEE el Ee prea aera 18 ie een Si $87 316) Ee eescees $87,316 
ROT Sin eee ee eee ee eee ae ee S25 203) |0 fs sce 635302))|— sepeecine- 65, 595 
ebransportin essen. wee ees. Soe tee ee 2,130 
Planting and transplanting............ 1,040 
iwiholesalertradesss ses: sss ee sn once cee. 83,402 
OLA Meine oe, Mcrae coe tare ease ORO0oK | Gate eae 201505 Hane eete oe 239, 483 
Vessels, boats, apparatus, and other prop- 
erty: 
Vessels fishing........... Sas qaanceodle seen eOLes Garaceoses 110 | 156,450 110 156, 450 
INCEILOMTIE G OM merre setts Serer SO opine |e evs Neale tees oo Pe 1205) teasers 12057 enetats ee 
WiGSSOIS;LTANSDORbIM fees oer enna sae eee madosonets 4 13, 800 4 13, 800 
ING tLOnTIAg OtemeE ten oes cat capone | noe meats cence rt es oe ee OS) ae se eee 
Gasolineipoatshejyasoee tanker eee cee 1 TOON eee nape lece eyes 1 5 
Saillandtrow b0atsanass. see ees] 74 910 391 26, 850 465 27,760 
Apparatus—vessel fisheries— 
ID) OS ears een eta caer s | Creheryersiaicicnal asta tehanets 192 6, 200 192 6, 200 
ENON ES Meee merece eee Meee mee mee 2 I ee ee a 52 197 52 197 
Apparatus—shore fisheries— 
WD TreG POS Sees soe eee ste once er=| eaekes| eat wate 10 185 10 185 
PROTOS ee mene ed bet tie Oe 74 253 592 | 2,126 666 2,379 
Shore and accessory property... Paleocene ser ZOO) | ree ae S49 IBM cere Secs 349, 373 
(ORES CE aT TA haga od OTR eT Saye | emt ne | ee nee id De eee SOS 2001 Pyaaiseeter ter 80, 200 
Rotary ee ee ace ae IOLSU | ace e 635, 18 See Pee 636, 694 
Planting operations: | 
Oyster grounds owned or leased.-acres. - 4,798 605,600 || 2eecnas ssn mneeecse ns 4,798 65, 650 
Oyster grounds under culture...do...- ADOBE | Saeteperaratetacel| Bes Aaya ayer centcte eee 2208S ere See 
Grounds planted during the year, 
CLES a setae aise esc nenerae Be ee secede D1 Selos os essere] aascene oe eee ee D(S3l| Beeejentoeers 
| 
Materials planted during the year— | 
Seed Oystersis.- ss --2:.-- bushels. . 6, 675 Se lee ee 6, 675 647 
Oystershellstessseee esses ne: do....| 28,480 SE eeasere sod aac scke sue 28, 480 340 
PR OLANN ete cree Raves soe twigs Bee ee OR Tia Sseeyer so [ieee cia eae 987 
=> | 
yecenses of planting and transplant- 
BO CHRON SOC OH OUEEE Dao ce REE On eeeEe [erste teeters CU Wier Guana baer sl Sse sarees £0 
Ovstans on private areas at the end of 
GHOKVGAT Seac cece se eee eiez USHElSes meee som tel OO S140) ea epee | me ie 322, 875 100, i49 
| 
Products: | 
Vessel fisheries— 
With dredges— | 
Market oysters.......... DOis4. Leese eos oekeaces 500, 700 90,309 | 500,700 90, 309 
With tongs— | 
Market oysters.......... (6 Ke eee | tecreraecal eee ees 4,200 560 4,200 560 
i ee el ease > 
Motels tape at RB rw ase ae eae Seas 504,900 | 90,869} 504,900] 90,869 
Shore fisheries— 
With dredges— 
Marketioystersesese- abushelses|2.-25-..-2|sses2-2.-c 4,476 1,111 4,476 1,111 
With tongs— 
Market oysters..... SneecOOscae) PRE 11,154 | 114,269 36,639 | 141,619 47,793 
Seed oysters............ (6 [oer arsed eee a bee 6, 675 647 6, 675 647 
Motaltseensastnee roses teak 27,350 | 11,154] 125,420] 38,397] 152,770 49, 551 
Grandstotaleesncee sess eee 27,350 11,154 | 680,320 129,266 | 657,670 140, 420 
Wholesale trade: ee hoe 
Market oysters sold in the shell, 

(SWSITEI Gs 8 5 oS SSAAS OHS RECEES tre e nel Re ME cee eae Se ct a ae | (EN 1,850 1,305 
Oysters sold opened. ......... Bal OMS Os eee ee (onl ae eens | poten Wes tea (hats 1 132,961 127, 735 
Oystersicannedias.ss- ss oe. (ech aE Reo eric alioacsoun oe Sa aera Teed (aero aeeee 3, 756, 733 251, 054 
Oy stershrelis}sol digeep seep een Sete een sel RRR RR ae aS SS TO ce Miles TANF OD 14, 698 

EU O Lalltratrary ter eey ee see ere es Ree he ge hr ae ca | rs Sa 394, 792 
Eex<penseslOf whol esall eytrad osse sam ec | eee Semen eulielnne Npemn RC eri ned) We lie) ae 2 era 114, 897 


1 Represents 35,355,350 oysters in number. 
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STATISTICS OF THE OYSTER INDUSTRY OF THE GuLF States, 1911—Continued. 


LOUISIANA. 


Private areas. 


Public areas. 


Total. 


Items. 
Number.| Value. | Number.} Value. | Number.| Value. 
Persons employed: 
Onivessels'fishing ss feces oseees == eee al ee a 260i 2s ste 280" |S ameee tee 
On vessels transporting........--.-.-- Tee eee 20) neers seer LGT Ss aeceeee 
Inshore or boat fisheries .......-<----- iL AAO Wee eon ats BOSH Es ase Series WV 888i eee 
SHOLESTHEH eae accc eee tee ee te neeee IISA 133)0 Eeoeeooae (Neamerenas Scanuedase 1 888s|sacoescces 
otalesagesusea sett eee QU GSO) Tere cree G78uleaecceesee 3667s asfesee 
Wages paid: 
IDTEd SINS Hse eee ceise eee Siete eee ate $9) 300a|peeeee aaee S801 On| peers $47, 810 
PONPIN GS ase cab weet neeew sence see leeeuee es ae PATE SOU eee ees QTARD TOM eae eee 415, 880 
TANSPOLUINE Socios aceite soon oa seis ste] e alaeeiecee 39% 862iisace teens AM GVH Se on crqste 44,477 
Planting and transplanting. ..........].---...-.- USO" 558); |eied.<- cree Ge | share cee cease ee 180, 558 
Protecting oysters from natural ene- 
TINICS Gees oe ee eae ee Soke ee eee ee Be OOOW eases steel osecise eee eeeteeeree 5, 000 
Wiholesaleitrad enya cic eee Se aE Es, ae fe SOOKAT ST etal se. cee sadist satemmentes 300, 475 
TNOtALE: Sasisis nes lec neces Jusck treo eeeeee 676; 496R | Socenee ee S175 (04 Resear 994, 200 
Vessels, boats, apparatus, and other prop- 
erty: 
easel AShING 2 cseesce= cee ees eee 3 11, 600 42 65; 250 45 76, 850 

INGtiTONIA GOS Se scen sae eae ee Sees BY eeraeces 529 Sec enoeaee 561 as soseocee 
Vessels: transporting. cssns. see eee 58 82,350 9 34, 350 67 116, 700 

Net tonnages sss cisice cc eeee eas AO Tilsshajeue ces 93) certs eee 500! |eet aw ctemtes 
Gasoline boats. o5.42~ scocaees cee ee 197 75, 260 8 7, 250 205 82, 510 
Sailand-row boatse..s.2--.she.cee- =e 1,400 | 138,796 158 59, 645 1,558 198, 441 
Apparatus—vessel fisheries— 

IDTed SOS Fos cc cease eenasae eater 4 170 66 1, 880 70 2,050 

dbo) ae ee Pee eee a Cae eae (Seen bce al brat ences 57 2 & 207 
Apparatus—shore fisheries— 

RON GS eae a eee oe seis eo eee 1,761 7,679 382 1,756 2,143 9,435 
Shore and accessory property.......:.-|---------- 320 *AS0N| pate cm ne en|seeree cc cine eee se 320, 430 
Cashica pital Step see eters eee | cee cietaet WG P2100) eee irae Mabeterresalaaascae sc 328, 800- 

TOLL Ss deans conce sos aes sees came a snes 965; 0858 | ae -se eee UY BB Sotedecese 1,135, 423 
Planting operations: 
Oyster grounds owned or leased -acres. .|11, 582. 96 (25 ee eee aac ameter 11, 582. 96 (@) 
Oyster crounds under cultirel*- domaai;, (07. Onl sae cee oe ae) pesiee nie| eee eee gy OueL Ou |Eomeecere 
Grounds planted during the year, 
BCLOS asst aesca cow cece cease se hele eee SOLS OO} ee Ie oe lee oe neers fae ice otto ace 3 S01,005|eeceseees 
Materials planted during the year: 
Seed'oysters.........--.- Dushels?=|U}4645525)|" (2292480 |e oe eee ee see 1, 464, 525 229, 248 
Ovstenshellstsse-eeeseee eee do....| 419,975 822504) Seer seein aan 419,975 8, 250 
Dotal cies ctese ates taiee ee eee [toe ees 237 498s loc ame saat | clog Gace al eeemestens 237, 498 
Expenses of planting and transplant- 
16a ee eS nee A Pa REECE aH IR yoy ell leseaecer| (Sonnbecaea||eesiacsak oe 13, 575 
Oysters on private areas at the end of 
thesyearsacece- ce ccteoccec Pushes =2\3,316;/630) 9 (840"435) see eee aa eeees 3, 316, 630 840, 435 
Products: 
Vessel fisheries— 

With dredges— 

Market oysters........-.do....| 35,250 15,000 | 2 362,999 78,074 | 398, 249 93, 074 
Seedioysterss. 22... 2-52 Goria [Fe ees 5 oe bros Ure ee 15,000 720 15, 000 720 

With tongs— 

Market oysterse.occac0 Gls. a] a- ote t ee ereeene ee 3 84,479 17, 269 84,479 17, 269 
Totalss sas. 85 Peesecssk es 35, 250 15,000 | 462,478 96,063 | 497,728 111, 063 
Shore fisheries— 

With tongs— . 
Market oysters....... bushels. .|1, 958,830 | 576,105 | 4640,113 | 112,868 |2, 598, 943 688, 973 
Seedioysterscuacs ss. e- doxsaile- sc esse: Seteaeece 1,407,731 | 222,687 1,407,731 222, 687 

Totalex ssc pe siaheeeleitn Ne acete 1,958, 830 | 576,105 |2,047,844 | 335,555 |4,006, 674 911, 660 
Grand:totalses ccc cecncce see 1,994,080 | 591,105 |2,510,322 | 431,618 |4, 504,402 | 1,022,723 


1 Statistics not available. 


2 Includes 27,450 bushels, valued at $6,855, taken by Mississippi vessels. 
8 Includes 21,779 bushels, valued at $5,465, taken by Mississippi vessels. 
4 Includes 93,614 bushels, valued at $21,618, taken by Mississippi boats. 
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Sratistics oF THE OysTER INDUSTRY OF THE GuLF Srarss, 1911—Continued. 
LOUISIAN A—Continued. 


Nee ee eee 


Private areas. Public areas. Total. 
Items. 
Number.| Value. |Number.| Value. | Number.| Value. 
Mire ee ld in the shell 
arket oysters so in e she 
Priam eens yet ee tate (cn, Sr dil comet ot, WS HALL | 272,066 | $138, 630 
Oysters sold opened........-- PEA eIs A eae gore loes coooses| bsoecooode lockopccadc 636, 959 847, 664 
Ovstersicanned ce sec -4- o--ee CANIS. 2 | Me oi sey yaaa ee enc ae tes eter cial llaechet yarals areca 5, 728, 181 424, 605 
ONE SGI Goo A Gee soso gage cenenael | seeeeseeee pocsenessd arian secs |Souoesocde So roeroec 36, 986 
TUSK pag eS neg ei |e RC |e Ce iad tn i [ee eet 1, 447, 885 
fexpensesrotaw Holecaletrades ats. = ar oi) as cee ee Weare aveahedeeestaeclamocneatues eee 203, 147 
TEXAS 
Persons employed: 
Onivesselsifishin ese, --sseeacn cece <e AG re eee ae TSH ioe sera ese al ee 
Inshore or boat fisheries ...........--- QOR seats eet AZO Sia-c 2\cisicis,a12 287 | esses 
GHOreSINGN ais acs ais Scisiolnie oiw'cic ois oicle wi S603 | eae ee see nas coms pete ee ens BGO este eee 
TOCA Be ocies eects aiscle eet ae AGS a 58 ove coe BATE aoe cisseee TROLOM eee eeeeee 
Wages paid: 
IRON GIN Gosepee sae eee ae arsine Se civisqers w'al| aro aeieverctows $130, 319 
Planting and transplanting ..........-].-......-- 6,518 
Protecting oysters from natural ene- 
TIVICS Mee leo ee aietate ate cercreisic | stnciee cee 100 
\NAWS ESE Gyineys EBS oe oo opeoc ose anecocrc spseacuce- 66, 086 
ARGH GBs aban saqsecodeoacd SBEEseBes- 203, 023 


Vessels, boats, apparatus, and other prop- 


erty: 
AVESSCIS FISHIN eo, < Ma tejsqictere se)nicisieleeise = 3 1,785 59 36, 735 62 38, 526 
INGE RtOLMA LOD see fefeeie lela wietolaieie =i De ees eee AOE wrote serters 710) eee eee 
Gasoline boatse eee ee aie aes 4 [tenses ele ances 34} 18,650 34 18, 650 
Saillland rowsboats ssc. ce soe. eis 0-1 16 1,350 208 42,970 224 44, 320 
Apparatus—vessel fisheries— 
MODES mach oss crciocesse Se cence wer 6 29 118 590 124 619 
Apparatus—shore fisheries— 
MONG ea eoemee secnls teaiesiisinee cers 23 100 388 1,875 411 1,975 
Shore and accessory property........--|---------- UU) Soop otaoae||seeeeoosa| bac acanoac 77, 039 
Wasinca pitalesssee--eeeee es seee-ceeese teaser ener 10878004) 2 see R eee |seiaeee seeeleetticome cc 108, 800 
Lotale wees sctese sccteese leech foes 5e TSOSTOSH Re desc e 100/820) 5252251522 289, 923 
Planting operations: 
Oyster grounds owned or leased.acres . .| 6, 896. 04 (6 eee ad So teres Se os aati 6, 896. 04 (1) 
Oystereroundstunder culture. -do----|| 2 S7MO0N esc osel je]. oe eines ol ewe vee STATON ee eee 
Grounds planted during the year, 
ACTOS Sete ee Seen ee cr tn clans os rete 2SGNOO Swi eo [ene ses cima apenas ae 230500) Fema eee a 
Materials planted during the year— 
Seed oysters....... .- bushels. . 69, 890 SHOds | eas oessall a medeiaieiads 69, 890 8, 044 
Oystershellsi soso sess: do... 37, 800 U7 ee ea eet arametioce ae 37, 800 924. 
PRO Leads cpeperstcve:c they syatejeveivial«’ sieve wailistss ee eres SEQGBE ie oe ae aie he ed Ul ere 8, 968 
Oysters on private areas at the end of 
Ghesyear sea seaeacsions sees bushels. .} 199, 500 GOR 2 Ob Ble es ane ener a 199, 500 66, 295 
Products: 
Vessel fisheries— 
With tongs— 
Market oySters..........do- 1,500 500 | 130,731 43,577 | 132, 231 44,077 
Shore fisheries— as aw 
With tongs— 
Market oysters.......... doz... 7,065 3,115 | 225, 504 76,373 | 232,569 79, 488 
Seedoysterstsaasccccee- GOseeticee ae oa| ae ese 69, 890 8, 044 69, 890 8, 044 
Motal ea Neeece cic wels seen ee 7,065 3,115 | 295, 394 84,417 | 302,459 87, 532 
Granditotaleae econ eaeeee 8, 565 3,615 | 426,125 | 127,994 | 434,690 131, 609 
Market oysters sold in the shell, 
buSHelSiyers ose see eta spec ate sin sere econ a eee visite s [Ee cece ean Meienies ac ca|voacsetince 14, 490 12,777 
Oysters sold opened.......... PallonS eee See ee ese meee liars clo tn eieinicrelacistere 162, 492 225, 986 
Ovstenshell sisol dissec feces Sete eos ene Me eneeetae | See carte ote (a oererse ie ine eso 4,385 
ROvaI eecesmse ae rosie sien cer (Seen cise ee een eel eee oo eee eee cal oteee eee __ 243, 14g 
EExpensesiOtawholesslertrade ssn ceecrats sac. Se eee sae [ae een | Denne cas [Ek Eae nana |e eeeeae 26, 723 


1 Statistics not available. 
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STATISTICS OF THE OYSTER INDUSTRY OF THE GULF STaTEs, 1911—Continued. 


GRAND TOTAL. 


Items. 


Persons employed: 
On vessels fishing........ 
On vessels transporting. 
Inshore or boat fisheries - 
Shoresmen ec se cee sce se 


Wages paid: 

WTEC PIG ele tee ie 
PRON SUN ee eee ecleerasesie 
Transporting s-e) os... 
Planting and transplant- 

1n; 
Protecting oysters from 

natural enemies.....-- 
Wholesale trade........- 


Vessels, boats, apparatus, 
and other property: 

Vessels fishing........... 
Net tonnage......... 

Vessels transporting..... 
Net tonnage--...-... 
Gasoline boats. .........- 
Sail and row boats... -. -- 
Apparatus—vessel fish- 


Shore and accessory prop- 
Chty 2 ee eae cr eee ears 
Cashicapital ssc. ence 


Planting operations: 
Oyster grounds owned 


or leasedi= 252 2-- acres... 
Oyster grounds under 
Culiuresse eee acres. . 
Grounds planted during 
the year.......- acres. -| 
Materials planted during 
the year— 
Seed oysters, 
ushelsseeee eee es 
Oty;sitiex ‘shells; 
Ibushelsea-se6 se-eee 


sources was $4,731, and the cost of administration $3,347. 


modity tax, was $12,907. 


| Number. Value. 
1050) etme cre. 
258i Boos aeeeg 
45026) See aaencce 
BEY Uy (al eee 
bray: ee se 
wee eee oe $140, 893 
Pa Sweiecets 765, 138 
Baca 61,192 
ners 188, 861 
cern oeee 5,100 
Bea att ae 521, 352 
Emattceictes ae 1, 682, 536 
251 293, 320 
piel) Ao aeee ne ae 
109 164, 950 
GOON | Sas esos a 
301 122,235 
2,844 315, 746 
274 8,610 
301 1,363 
10 185 
4,114 18, 230 
ajatelee atsersret= 945, 187 
are aoe 573, 000 
i ea as 2,442, 826 

36, 699. 00 (1) 

1SF460"19 | eee cee 
0392002 ssececnsee 
1,622,905 243, 244 
491,780 9, 628 


Items. Number. | Value. 
Planting operations—Contd. 
Materials planted during 
the year—Contd. 
Broken stone, etc., 
cubic yards. ....... 225 $225 
Total!: - sates. | soe ee ree 253, 097 
Expenses of planting and 
transplantings2- 0 asses |eeeeeesee 13, 650 
Oysters on private areas 
at the end of the year, 
bushels! caseeee secede 4,365,275 | 1,121,449 
Products: 
Vessel fisheries— 
With dredges— 
Market oysters, 
bushels®=sssee 991, 482 196, 855 
Seed oysters, 
bushelsessssee= 15, 000 720 
With tongs— 
Market oysters, 
bushels#aneaeee 283, 311 78, 682 
Seed oysters, 
bushels. ..... 300 15 
Totalee 22-4556 1, 290, 093 276, 272 
Shore fisheries— 
With dredges— 
Market oysters, 
bushels#a2----- 4,476 1,111 
With tongs— 
Market oysters, 
pushels#--2s25- 3, 367, 594 963, 495 
Seed _ oysters, 
bushels.....- 1,563,978 236, 088 
Totalacwaseee 4, 936,048 | 1,200, 694 
Grand total....| 6,226,141 | 1, 476, 966 
Wholesale trade: 
Market oysters sold in 
the shell......bushels..| 319,311 175, 621 
Oysters sold opened, 
gallons. 5-2 eee 1,342,717 | 1,507,853 
Oysters canned... .cans. .|10, 105, 986 712, 447 
Oyster'shellsisold: = "202. |Seeeces- sae 57, 802 
TO ta) es Sees eee cers 2, 453, 723 
Expenses of wholesale trade.|.........-.- 411,710 


1 Statistics not available. 


Notr.—In Florida the revenue from the oyster industry in taxes, license fees, and rentals of oyster 
grounds in 1911 was $718, and the cost of administration was $175. In Alabama the revenue from these 


In Mississippi the revenue, not including com- 
In Louisiana the revenue was $45,503, and in Texas, $6,347. 


In the middle Atlantic region, which supports the most extensive 
oyster industry, the canvass of New York, New Jersey, Pennsyl- 
vania, and Delaware has been completed. Of these States, New 
York has the largest output—over 3,000,000 bushels in 1911—and 
receives the highest average price per bushel—over 86 cents. 
Jersey has the next largest product, 2,778,000 bushels in 1911, and 
gives employment to the largest number of persons and of vessels. 
While New York obtains over 86 per cent of market and seed oysters 


New 
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from private grounds, and owes the importance of the industry to 
this fact, New Jersey obtains only 35 per cent of the output from 
private grounds. The oyster interests of Pennsylvania arise from 
an extensive wholesale trade in Philadelphia, and also from the 
fact that Philadelphia vessels take oysters in New Jersey and Dela- 
ware waters and are properly credited to those States. The feature 
of Delaware’s oyster business is the taking of seed oysters from pub- 
lic grounds and the planting of this seed on private grounds where 
growth and fattening are completed. Following are detailed statis- 
tics for these States for the calendar year indicated: 


STATISTICS OF THE OYSTER INDUSTRY OF NEw York, NEw JERSEY, PENNSYLVANIA, 
AND DELAWARE, 1911. 


NEW YORK. 
Private areas. Public areas. Total. 1 
Items. 
Number.| Value. | Number.} Value. |Number.| Value. 
Persons employed: 
Onbvesselsmishingos5.2 eo! eee seen 032))| Bee oe ete VO4neS. Les: 6803| Seances s-- 
On vessels transporting.............-.- 155) |b eaaee see Pz ee eee TAQM| eae) a 
qnshoreionboat fisheries. se. 6s ose. ASD Pees eres O28) ||Pae eee UCU AG Ie ae So 
HHOKESIN Nes eas ee eae eerie ee eee Di OAS! |e See ley ec teracoveie |b Serene cole Wi O4S iOS Sica a0 
Ota Uececmccesee esses sss DA Sil eee rae ce 506i ||-o eco ee: 2; OT ON ee soe 
Wages paid: 

TOG PIN Pee temaeiacists seis Soc dese oaks eee sess 2265 B22) ocincenita- eesti tel Stele raters $226, 322 
PRONEIN 2 ene eee seacce cme cael conse ese 185030) Peecnasase $396,750 |..... -----| 475,380 
MRFALS POLEING 2 ed oe ee eae seme wee Se cclas nisms eee AO N0328 emer cee GyAGON | eceactecse 55, 497 
Planting and transplanting. 225000. .2-.|2-...--2-< CISA (ll Bemeee soee Gecesecr se seeeaencat 413, 037 
Protecting oysters from natural 

ONGIINICS See ee ee osc eeie sae ee See Sep ereOBor 345 ODOM =k ose c2s|i ogee ee pee ee 34, 655 
hWiholesalektrad eles ss 8 ae, ae enn pee ee AQ 5S S208 ere aes stores | eter tee | roe ee eee 405,325 

UNO) ete oe oon RSE a BEALnee SOR oneEee 207 OOS Berea eee A03; 210m |eeeeeeeaes 1,610,216 
Vessels, boats, apparatus, and other 
property: 
WiesselSifiShin pve aiaeies cme aoe se se 129 | 555,025 75 48, 650 204 603, 675 
INGiRLOMIMIEP Cee eee ees eee ene ADO Sey tee se 506) |e ee PRAY eee oe oe 
Vessels transporting..-................ 68 | 137,400 11 19,000 79 156, 400 
INeiptonia cose smee nn. coon ae Ae S00) |p aay tee VAG) lo ae eee! 15005 o ee ee 
Gasolinelpoatsaers, secon on ece en ee eee 135 67, 405 21 6, 600 156 74,005 
DPailandinowiboatsaeassesseee eee osce ne 441 21,485 230 19, 925 671 41,410 
_ Apparatus—vessel fisheries— 

Dred ess See oe see areca ee ee 361 QB 2a es ate sae aorrecte come 361 9, 282 
BLOTIES Se Sea PN ean sonia ce. (oSez secede oes Olean: 150 600 150 600 
Mops (ors tanfish)) See pees 60 TS 205s |Pens 2 seeas| pose teen 60 1,205 

Apparatus—shore fisheries— : 
Dred sessee kan mee nee ae 99 M0900 ee were gees lcesecee ne 99 1,099 
PRON ES See eee meee Say ee 1,074 5, 952 301 1,901 1,375 7, 853 
Shore and accessory ‘property SROR eepel loSpaaeneee S18 Oloules eee ose sees secs tee eee 378, 673 
Cashicapi tales seen sete ee ee ee ee A ee RY BOS TCs] eeercke eae | ees eee earer | Seen enter 930, 776 
Ota Se See okie seta ado dost eee eee 2 LORS S02) Ieee ele a SGS676l | eaeseee ser 2,204, 978 

Planting operations: 

Oyster grounds owned or leased .acres. .|87, 256.25 |.......:..]...:.-.---|.-...----- 87,206. 20M| = 2 = oes 
Oyster erounds nd erieuliures--d0. 222133, 185527) acco seeces ieee ones oe|b on. naa BRP IEG K?Y/ il ba ascosooc 

Grounds planted during the year, 

UCT Cg ere asie cient assis scion WON/S3e400 Peeeee ace pasecee ceo assiee OM (Sds40 Pease see 
Materials planted during the year— 

Seed’ oysters. ..--.. 5... Ushelss2|2,S89o0274 lois O8e! |(soncescee | see ces eee 2,895,274 | 1,577,988 
Oystemshells=iscesescmencene do....] 701,850 SBCGO Meee Actas |e cae oe coe 701, 850 38, 860 
Gravelfetens.casn.n. cubic yards. . 3,184 SRD OL ee seers VA. ee a ae 3,184 Bi Guil 

MOtalcahwcssecardes has Ssealeeeteeecck 1620) 399 |S eee ee selec Se eee ee ere 1, 620,399 


1 Exclusive of duplication. 
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STATISTICS OF THE OYSTER INDUSTRY OF NEW York, New JERSEY, PENNSYLVANIA, 


AND DELAWARE, 1911—Continued. 


NEW YORK—Continued. 


Items. 


Planting operations—Continued. 
Expenses connected with planting— 
Planting and transplanting....-.- 
Protecting oysters from natural 


QNEMICS = hisaen oneness sees 

Totals 52 seseeeech sees een: 

Oysters on private areas at the end of 

the syears = a7 sccaes coesteciee bushels. - 
Products: 


Vessel fisheries— 
With dredges— 


Market oysters........:. do... 
Seedioysterses-- 2. eee do. 
With tongs— 
Market oysters.......... Gove: 
Ota: Saisie secctecee see oee 


Shore fisheries— 
With dredges— 


Market oysters....... bushels. . 
Seedioystersa-s.2s5-seee do... 
With tongs— 
Market oysters.......<.- do. 
Seed oysters............ do. 
Mota) ys. cicsesemecen veeses see 
Granditotal= jscssee+ cece 
Wholesale trade: 
Market oysters sold in the shell 
bushels7¥.1-(2) J. -6 orks cose eoaee 
Oysters sold opened.......... gallons. . 
Oyster/shellsisolde- = e225 bushels. . 
Motall.cts ck Sac nese eoeeee oe 
Expenses of wholesale trade..............- 


Persons employed: 


Onivesselsiishin ge. esa eens 
@On'vesselsitranspontimg =) = eee 
Inshore or boat fisheries. .............- 
Shoresmenzs .. Sessa sieswerscecweeeee cs 
Totals. <secesctswasencee see 
Wages paid: 
Dred gine asta weak eect mokiocaealen ee eee $86) 228i |e eeese ces S144 846 ete ee sice 
Mongine > asc cde oe Mace e Hace cel wean Se ae ee AD oy) Aas ae certs 146-090) |-- s2-ea-- 
Trans Porte, ssc.4-a-iaatme tect ceetisedl lame eee MOS | Merce em entne A acOu| seceecce 
Planting-and transplanting <2252 222 4jbs 2 ee OOS AAON Cc nen wats [ea ee clerial| ete pane 
Wiholesale,tradericy.. S85. seo eet eae SGA AAO NS Bose es a Tae i 2 ete 
TOTALS anon ote noe ecereets| eee DBE PR} ee Bees 2925210) )| eee ance 
Vessels, boats, apparatus, and other 
property: 
\VesselS Hishinge see esas eee sees 200 | 362,500 291 | 410,425 304 
Net tonnage: ao. toe cope onsen ek PASTE a Bere eee SOdLy| eee eee 3,875 
iVesselsitransportinges -e22) 25. ene ee 51 64, 460 6 7,200 ay/ 
INetitonnage. 5.5.25 ie tee ee DAD Seqs eee ne ABs Sestern eee 585 


1 Exclusive of duplication. 


2 Includes 318,227 bushels, valued at $274,543, taken by Connecticut vessels. 
8 Includes 235, ‘500 bushels, valued at $112, 250, taken by Connecticut vessels. 


Private areas. Public areas. Total.! 
Number.| Value. |Number.| Value. | Number.| Value. 
fs eaehen ed $52 119). 2 oe Send | lasteoec <2 [Bea sa nteiee| (leone: 
soe eRe BOO! ee F a= 2 eae te Sr ey eee oe ce eee 3,000 
DAES tsa pa hl Ko he) eres eee el MES Sy ol [eee ee oc 55,119 
SeSZ0RSG0s|85 402 1021 |ec er ctee seen aero 5,320, 365 | 3, 412,521 
SDU5 0018240124071 5A 4a | yee eae | eee 22,509,824 | 2,215, 414 

AOSTA |p Wei Oa: | na aonee allah sose ous 3282,100] 138,055 
s Bee A ofeee | eee SE ee 325,000 | $265,000 | 325,000 265, 000 
2,791,924 |2,353,469 | 325,000 | 265,000 |3, 116,924 | 2,618, 469 

119, 953 137s ST8t scoters os Sees seme 119, 953 137,578 
1, 400 A001 eee ete ell ee aos 3 1, 400 700 
460,642 | 468,376 | 132,500} 118,300] 593,142 581, 676 
ce ee, el | a 86, 400 43, 200 86, 400 43, 200 
581,995 | 606,654 | 218,900 | 156,500] 800,895 763, 154 
3,373,919 |2,960,123 | 543,900 | 421,500 |3,917,819 | 3,381,623 
Be a Bel ees poe 3S Maca s ee lal one eae ne 1,392,651 | 1,839,006 
SOR SO eral les sea art | ceo tvetac lo eseeanee 883,161 | 1,186,095 
LR arch det | Gate ES ee tele oe | eeeeeeisere 293 627 9,966 
SERS SN NO SAE ie a RL kL SA ERM G are 3,035, 067 
| = Se 

Bee ree aE ate Sra a oe eae salle eens espe es epee 188, 314 


$231, 073 
186, 265 
8,915 
35, 440 
64, 440 


526, 133 
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SrTaTISTICS OF THE OysTER INDUSTRY OF New York, NEw JERSEY, PENNSYLVANIA, 
AND DELAWARE, 1911—Continued. 


NEW JERSEY—Continued. 


Items. 


Vessels, boats, apparatus, and other 
property—Continued. 
Gasoline boats 
Sail and row boats 
Apparatus—vessel fisheries— 
red Gesseeree seas se See aiciemiee see 
ST TABS Se eee ots sre (io afar cia Sia lersiciecie a 


Shore and accessory property 
Cashicapitalee easel cot sie sen esac tsicnis 


Planting operations: 
Oyster grounds owned or leased .acres. - 
Oyster grounds under culture...do.... 
Grounds planted during the year, 
acres 


Materials planted during the year— 


Seedroystersis22 o- = -- - bushels. - 
Oystenshellsses ee secess eos - doze: 
otal ee ecb assess 


Expenses connected with planting— 
Planting and transplanting......_. 
Oysters on private areas at the end o 


(Ha) WetieS secs eeesesgosoaEnss bushels. . 
Products: 
Vessel fisheries— 
With dredges— 
Market oysters.........-. do... .. 
DECUIOMSLOLS= see ee ce do. 
With tongs— 
Market oysters_-:...-.-. dozer. 
Seed oysters........-..- donee 
Totaly. sos osessen Sea acess 
Shore fisheries— 
With dredges— 
Market oysters....... bushels. - 
Seed“oysters.s-2<----<<- do.... 
With tongs— 
Market oysters.......... dos. 
Heedioysters= = --- 2. - dosas- 
Motallenie serosa ss caceats cists 
Gran ditotallsece.-secser eae. 
Wholesale trade: 
Market oysters sold in the shell, 
IbUShels = Sec cecmmseccaesssscerece eae 
Oyster shells sold_......-....- bushels. - 
Motal ness Josmeceecesesetse 3 


Private areas. Public areas. Total.t 

Number.| Value. |Number.| Value. |Number.| Value. 
286 | $74,820 170 | $35,260 332 $84, 295 
880 43, 695 603 44, 961 1,367 79, O16 
394 7,770 576 11,585 596 12,015 
2 9 106 553 106 553. 
68 564 46 750 112 1,264 
986 4, 881 1,012 5,278 1,790 9,144 
bec ately ses oe CAA QAO RG. ceca 200); avers Caney 245, 145 
eee ara re 123 OOO Poe cise sea eee el ecemenee 123, 300 
Bes hee ier: S89TS2 44 Ree ee eens ROL G, alae mee eee eyes lle Ove aG2. 
B4G99NGS: | 263, 245 a1 5 <i c emrara| nctesiainciare 34, 699. 68 263, 245 
DAMORGESON | Same tena. ee ae eo eae DANO86 230) || Seeman 
ASOD Mahou | tee a cee | as sissies se eee ee AOD (eatae iatcees ce ne 
1,545, 861 ALOSAQT Meawe o tocte ec ceeaeaar 1,545, 861 410, 407 
196, 050 IMs pe A eae es eee Le SO 196, 050 16,172 
Seeee ees ALG IOTO Nise saa a race [Sis cists ook |e = 26,579 
hers Sone DOA TO nl ea ae aetecl Raesccteme a seas see 56, 975 
DHS42 4900) |W SO Te tO2 ca cmece teal aice cite ne 5,342,965 | 1,897,762 
564, 513 428, 885 5, 450 4,140 569, 963 433, 025 
10, 300 2,940 {1,442,520 | 287,266 |1, 452, 820 290, 206 
675 400 100 100 775 500 
sta tee raetasatel| fe Heiats eic.atets 3, 200 735 3, 200 735 
575,488 | 432,225 |1,451,270 | 292,241 |2,026,758 | 724,466 
Os —CilVPA0) |e onoscden masesenaad 52,279 41,720 
Reeeneera cet hee 23,000 5,350 23,000 5, 350 
326,453 | 320,157 18,300 14,152 | 344,753 334, 309 
19,315 7,442 | 312,105 | 131,328 | 331,420] 138,770 
398, 047 369,319 | 353,405 150, 830 751, 452 520, 149 
973,535 801,544 |1,804,675 443,071 |2,778,210 | 1,244,615 
Sete ceiats | Sseee es. |Sacec sees se cacseeec 2 899, 342 931, 419 
SG ES Fn Ne ky | ee ee al es Ne 27,000 1,200 
ee tegen ca 2 i se NO ale 932,619 
Aer eat oe Soe Sho, Meee Al le Pape J AOI ME eee eel ei LS 43,421 


1 Exclusive of duplication. 


2 Includes oysters opened by one firm with their value as sold by the gallon. 
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STATISTICS OF THE OysTER INDUSTRY OF NEw YorK, NEW JERSEY, PENNSYLVANIA, 
AND DELAWARE, 1911—Continued. 


PENNSYLVANIA.1 
Items. Number.| Value. Items. Number.} Value. 
Persons employed: | Wholesale trade: 
Shoresmen sees seeeeeeeee Pauls aeeecane Market oysters sold in the 
Wages paid: shelle scene =e bushels..} 923,300 |$1,002,379 
Wiholesalevinadeseereneere| meseecerce $79, 772 Oysters sold opened, 
Vessels, boals, apparatus, and Pallons) en tesece sass see 79,481 114, 720 
other property: a 
Shore and accessory prop- Totals Seer ERSeer nae 1,117,099 
OLUY gars co sloeein ne ewes Seicseeces 400, 100 |, —=————— 
Cashicapitaliacesccesceee en eeeereseee 147,500 || Expenses of wholesale trade ..).........- 65, 776 
Total2 nee. - sess bee eee 547, 600 |) 
DELAWARE. 
Private areas. Public areas. Total 
Items. 
Number.| Value. |Number.} Value. |Number.| Value 
Persons employed: 
Onavesselstfishing=ssssceecsessesece- cell BBS | Uaeoedesoe 209s |S PRS 366} 22st eeeae 
Inshore or boat fisheries ........-.---- (slot eens Se oe 198 Ree eeccee Dab Sesame 
Shoresmensee vee eee eee eee eee | By eee aa ea eel Ace Bee Bie eee 
Motal4 cers asisitactae chase eters S82) neeee ee eer AQT Alo sa saasee DOR i ieee 
|: 
Wages paid: y 
red pingses. cine seecies aes ese eee aoe | ease SO4s664 [Eee eee $1405 70) | See eee $39, 234 
MONPING 2 os.2 eshte csi cet ee eee atece |eeee ce accelloe es tance Weaseormes 158682) |e aaceeee = 15, 682 
MransporuiN Ps semae 22-4 Ssaecoone leeenaantas SOOM Beemer ‘00% Soesneeioee 350 
Planting and transplanting..........-|.....---.- 9840). Serres wc,5| Beate Sse al eee 9, 840 
Winolesale\trade ss 8 Sao se ee sane ee eer esac oeee BOONE Sa sae SSS Se asies PSA eee 600 
Totalinr 4a: sescse ones eesselieot ee eas 35,4045) Ke eee 30)302)|2 22: aaeee 65, 706 
Vessels, boats, apparatus, and other 
property: 
ViesselsMishing = Seas meee meee cisenee 55 | 122,780 41 60, 545 58 124, 865 
INetitonnapesacesee ance eee ene 180) || .2 cece seee 475 Neches WAG 'teroeeeee 
Gasoline boats......--.- SRoasecseedeos 2 550 20 5, 235 21 5, 485 
Sailland!row boats. o.-5-ce---sce eee 13 185 169 1,950 182 2,135 
Apparatus—vessel fisheries— 
Dred ges se een Se oe meietecicere eee 92 1,895 82 1, 665 98 1,965 
Apparatus—shore fisheries— 
TONGS: Sasa seoce snot oawacoce os [sseeee oes aeseseaere 196 830 196 830 
Shore and accessory property.....-..-|---------- 5675) |e ateactaces|Eaeee ee te eee ene 5, 675 
Cashi capital (32s seen eee oes peas eee 7 Oh Ree eRe Mee nena Resse ecade 2, 500 
otal3e omits helsece ease as | Paes LSS hOSON Eee eee =e 70; 2258|22eese noe = 143, 455 
Planting operations: 
Oyster grounds owned or leased .acres. - 7,178 2351508 |¢ 555. 4455) eee ee 7,178 23, 150 
Oyster grounds under culture...do-...- DABS) eee cnkas | SAC eee eo nae | neeeemed 5} 465: | Ga ee ene 
Grounds planted during the year, 
ACTOS ee ysis eee ee eee eee ete sree SLZE eee ee he Sets See ees emer S12 seem are 
Materials planted during the year— 
Seed oysters....---------= bushels.-} 496, 425 BS8D3 51 ee ceaeRae rs HNO eee 496, 425 88, 235 
Oysterishellst=se-seessen ee do...-| 109,550 4 5524 pe qeeacaale pe eae ces 109, 550 4, 552 
Total acco ese sees eset gee lee seers OORT |i. 32k See sae lee eee 92, 787 
Expenses connected with planting— 
Planting and transplanting........].......... TORS eee oe eee sl eet ee heya] Skee ee 10,315 
Oysters on private areas at the end of 
thetyearaoe-Sassec lees bushels2=/05527;,3007|) 5282260) [Eases [bee eee 1, 527,300 528, 260 


1 The oysters taken by Pennsylvania vessels are included in New Jersey and Delaware, as the grounds 


from which they were obtained are in those States. 


The quantity taken by Pennsylvania vessels from 


grounds in New Jersey in 1911 was 18,000 bushels, valued at $10,000, and from grounds in Delaware 87,554 


bushels, valued at $46,225. 
2 Exclusive of duplication. 
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STATISTICS OF THE OysTER INpDusTRY oF New York, New Jersey, PENNSYLVANIA, 
AND DELAWARE, 1911—Continued. 


DELAWARE—Continued. 


Private areas. Public areas. Total. 
Items. = a Tae 
Number.| Value. |Number.| Value. |Number.| Value. 
Products: 
Vessel fisheries— 
With dredges— 
Market oysters ...... bushels 207 5467 ($164. 558i) eee eeces | seieee eee 205,546 | $164, 558 
Seed oysters......-.-.-- GOec male nao. tc So Sees owe 229,525 | $42,979 | 229,525 42,979 
TO Gale cree cers Sesaicisisisieise sie 205, 546 164,558 | 229,525 42,979 435, 071 207, 537 
Shore fisheries— 
With tongs— 
Market oysters......- Ipushelseae es ee eee Mae erie se 49, 162 14, 302 49, 162 14, 302 
Seed oysters............ GOss.3| e252 222=|Sastcasecs 9, 295 1,380 9, 295 1,380 
ROtAM sel seemacerniaeGiec selec ol aocteeece (Ones teesen 58, 457 15, 682 58, 457 15, 682 
Granditotale asesce-eecee - ae | 205, 546 164,558 | 287,982 58, 661 493, 528 223,219 
Wholesale trade: 
Market oysters sold in the shell, 
MUSIC IS ears a atta tera ei crait c metals a eter tSe | winston ie Slew cctlec el oe.cdceccnc|Sceteece oe 3,100 3, 100 
Expenses of wholesale trade..........-.--.-- [eae sacenlonmcmce Jo] ve Sec eae] seis neat lise oeee 190 


Note.—In New York the revenue to the State and towns from sales and leases of oyster grounds and 
Sdtningwasong2s 744. In Delaware tho revenue to the State was 86108 

From the information now in hand, it is possible to present the 
following approximate summary of the United States oyster crop, 
the figures being partly estimated for several States in which the 
canvass has not yet been completed. It appears that an output of 
over 37,000,000 bushels was valued at nearly $17,000,000, and that 
while only a little more than half the product marketed came from 
private grounds, this represented more than two-thirds of the total 
values. 


APPROXIMATE OYSTER PRODUCT OF THE UNITED STATES. 


Private grounds. Public grounds. Total. 
Regions. 
Bushels. Value. Bushels. Value. Bushels, Value. 
New England States (1910)....-. 5,549, 318 | $3, 439, 450 392,703 | $157,584 | 5,827,821 | $3,589, 719 
Middle Atlantic States (1911)....} 10,803,000 | 6,991,225 | 12,386,557 | 3,858, 232 | 23,189,557 | 10,849, 457 
South Atlantic States (1910)..... 456, 194 171,298 | 1,244,904 192,886 | 1,700,998 364, 184 
Gulf Statesw@Loi) he sos Se 2, 080, 005 634,147 | 4, 146,136 842,819 | 6,226, 141 1, 476, 966 
Pacific) States (1908)... -.-=..--- 308, 843 692, 700 600 1,000 309, 443 693, 700 
4X0) fh Caine ee eer 19,197, 360 | 11,928, 820 | 18,170,800 | 5,052,521 | 37,253,960 | 16, 974, 026 
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NEW ENGLAND VESSEL FISHERIES. 


The important vessel fisheries centering at Boston and Gloucester 
afford a criterion of the condition of the New England fisheries as a 
whole, and also indicate the relative abundance of the principal food 
fishes on the various grounds lying off the coasts of the United States, 
Canada, and Newfoundland. These fisheries have received special 
attention from the Bureau for many years, and detailed statistics 
therefor have been collected and published in the form of monthly and 
yearly bulletins, showing by fishing grounds the quantity and value 
of fish landed at each of the two ports named. 

During the calendar year 1911 American fishing vessels landed at 
Boston 3,971 fares or trips, comprising 93,760,109 pounds of fish, 
valued at $2,575,282, and at Gloucester 2,829 fares, aggregating 
91,393,258 pounds, valued at $2,449,215, a total of 6,800 fares, 
185,153,367 pounds, and $5,024,497. As compared with 1910 there 
were 241 more trips landed, and an increase of 3,419,095 pounds of 
fish, worth $191,156. The cod is the most valuable product of these 
fisheries, but the haddock, ranking second in value, is taken in some- 
what larger quantities. Next in rank among the ground fishes are 
hake, halibut, pollock, and cusk. Of the surface-swimming fishes, 
the mackerel and herring are most important. There was a decrease 
in the yield of cod, hake, pollock, herring, and several other species. 
Dealers at Gloucester imported from, Newfoundland and Nova Scotia 
during the year 4,239,207 pounds of salted cod, which more than 
offset the falling off in the quantity of cod caught and landed by the 
American fishing fleet at that port. Detailed statistics of these 
fisheries are given by months and fishing grounds in the following 
tables: 
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GLL'Y 699 '0FE | 1hZ‘99 969 ‘Serf | 8ch'F 609‘06T | ¢2¢ ‘Es 9L6'FFL‘'Z | OOZ‘TE6 | ISZ‘06L‘SZ | 860*LZ8T | zz0‘9F9‘6 | T10‘z “** “OI6T UT Jojssono|[H 4B papue’T 
Aes || ae LOSe Soil 1) OCOmLOLmy va | scan meme tent mam on COSsGP OO Sn 62S 5G as ee (aed Sa aene emma SCR SOL. a OUOECOGRS GaESEGar. ““""""""OT6T UL UOJSOg eV popueT 
FO‘ £96 ‘O9T | Gc6'62I'T | F0L‘90L'6F | 290‘ LP9‘IZL | 691'6S €26'626'°G | 8E¢'OLT | T89‘9GC‘E | 6EZ‘2Z9 | 686‘9ES‘6T | 2Z68°¢ apni I3u0] 489M ,99JO4SEM SpuNnoly 
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Classifying the grounds shown in the foregoing tables, it appears that 
of the fishery products landed at Boston and Gloucester, Mass., by 
American fishing vessels during the year, 59.37 per cent of the quantity 
and 55.79 per cent of the value were from fishing grounds lying directly 
off the United States; 16.55 per cent of the quantity and 16.97 per 
cent of the value from grounds off the coast of Newfoundland; 23.91 
per cent of the quantity and 26.74 per cent of the value from grounds 
off the Canadian provinces; and less than 1 per cent of the quantity 
and value from the coasts of Greenland and Labrador. Newfound- 
land herring constituted 11.92 per cent of the quantity and 9.21 per 
cent of the value of the products of the vessel fisheries of these ports. 
The catch of each important species from each of these fishing regions 
is given in detail in the following table. It should be understood that 
with the exception of herring taken on parts of the Newfoundland 
coast where United States fishermen have rights under treaty, the 
fish caught off the coasts of the Canadian provinces and Newfound- 
land were not obtained in territorial waters, but on the high seas 
and on grounds which are the common property of all nations. 
QuANTITY AND VALUE oF FisH LANDED By AMERICAN FISHING VESSELS AT 


Boston AND GLOUCESTER, MaAss., IN 1911, FROM GROUNDS OFF THE COASTS- OF 
THE UNITED States, NEWFOUNDLAND, AND CANADIAN PROVINCES. 


United States. Newfoundland.! Canadian Provinces. Total. 
Species. == Tr = ; 
Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 

€od: | 

Fresh... 19,536,989 | $627,259 156, 940 $3,336 | 14,283,214 | $363,893 | 33,977,143 | $994, 488 

Salted 3,556,681 | 170,538 | 7,715,246 | 346,366 | 8,457,107 | 369,586 | 19,729,034 | 886, 490 
Cusk: 

Fresh. . 2,979, 923 59, 169 3,345 64 | 3,450,234 62,421 | 6,433.502 121, 654 

Salted... 121, 647 3,057 4,533 115 121, 838 3,049 248,018 6,221 
Haddock 

Fresh. ...| 49, 706,704 |1, 129, 922 5, 485 63 | 5,999,213 | 127,887 | 55,711,402 | 1,257,872 

Salted 160, 963 | 3,041 105, 610 1,912 197,201 3,597 463, 774 8, 550 
Hake: | 

Fresh. . 11,990,616 | 221,971 26,317 296 | 6,080,235 82,178 | 18,097, 168 304, 445 

Salted... 53,078 | 915 47,050 764 255, 290 4,488 355, 418 6, 167 
Pollock: | 

Fresh....| 13,929,235 | 228,178 940 11 816, 843 12,772 | 14, 747,018 240, 961 

Salted 603, 573 11,047 69, 986 1,230 205, 387 3, 612 878, 946 15, 889 
Halibut: 

Fresh. ... 658,531 | 60,743 426, 844 33,276 | 2,005,403 | 170,559 | 3,090,778 264, 578 

Salted.... 2,844 232 306, 187 26, 781 101, 936 8, 158 410, 967 30, 171 
Mackerel: 

Hresheeec|) 202252745)" 1325903))||Seeenaceceee seas ee eee 1,076, 560 39,343 | 3,098,834 172, 246 

Salted... 277, 900 D694 l= ee; ceretaet| Senne 1, 161, 200 84,687 | 1,439, 100 111, 641 
Herring: | 
‘  Fresh....| 1,075,700 | 11,644] 5,323,750 | 158,463 |........-...|--.------- 6, 399, 450 170, 107 

Salted... 1, 200 | 96) ||| 165751 1200 i304. 785i | bese ae ease 16, 752, 320 304,811 
Swordfish: | 
S obreshe el) sb430238060|, LOI S68 ease cs cee ae tleerr l= 72, 234 7,486 | 1,502,630 108, 854 
Other fish: | 

Fresh....| 1,806,665 10: G 5Y. ee ees Re aan Oe eon aA OSes keo oe 1, 806, 665 14, 184 

Salted... 11, 200 1a eR eet Re peta enna oe en lle me 11, 200 168 

Total. .|109, 926, 119 [2,808 319 30, 943,353 | 877,462 | 44,283,895 |1,343, 716 |185, 153, 367 | 5,024,497 


+ Includes 3,120 pounds of salted cod, valued at $145; 180,016 pounds of salted halibut, valued at $15,904; 
and 2,000 pounds of salted herring, valued at $40, from Greenland; and 9,175 pounds of salted cod, valued 
#417; and 90,811 pounds of salted halibut, valued at $7,957, from the Labrador coast. 
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The vessel fishery which attracts most attention because of the 
remarkable decline that it has undergone is the mackerel. The season 
of 1910 was the poorest in the history of the American fishery. The 
yield in 1911 was much better, amounting to 43,541 barrels of fresh 
fish and 6,633 barrels of salted fish for all New England, as against 
19,950 barrels fresh and 3,395 barrels salted in the previous year. 
The quantity landed at Boston and Gloucester was 3,098,834 pounds 
fresh and 1,439,100 pounds salted, valued at $283,887. In 1912, how- 
ever, the fishery experienced another decline, and the total catch to 
July 1 was the smallest on record to that date. 

For several years the usual run of mackerel has consisted of large 
fish, but m 1912 tinkers were taken in very considerable quantities. 
The fleet of vessels that went south in spring numbered 25 seiners, in 
addition to many small vessels fitted with gill nets. The éarly season 
was very unsuccessful for seiners, and few of them paid expenses; but 
the netters had a fairly good season owing to the high prices received. 
The Cape Shore fleet, consisting of about 40 seiners, experienced bad 
weather, found fish scarce, and had an unsuccessful season. 

The winter herring fishery on the coast of Newfoundland is inter- 
esting and important because of its international relations and its 
economic value. In the season of 1911-12, 55 American vessels were 
engaged in the fishery and nearly all obtained full cargoes, second trips 
being made by 19 vessels and a third trip by 1 vessel. On January 17, 
1912, unusually severe weather came on and 27 vessels were caught 
in the ice, 17 at Bay of Islands and 10 at Bonne Bay. The revenue 
cutters Androscoggin and Gresham were immediately sent to their 
rescue, but before the arrival of the cutters the wind changed, the ice 
broke up, and the fishing vessels were able to reach the open waters 
of the Gulf of St. Lawrence, where the cutters met them. One 
schooner which returned to Bonne Bay was frozen in again and com- 
pelled to remain until May. 

No Canadian vessels were on the ground, but frequent shipments 
of pickeled and fresh frozen herring were made from Bonne Bay and 
Bay of Islands to Halifax by an agent who was stationed at Birchy 
Cove.' Two Newfoundland vessels were engaged in the fishery and 
landed their fares at Halifax, Nova Scotia. 

Besides the usual number of schooners fitted with pans for arti- 
ficially freezing herring, one vessel was equipped with a cold-storage 
plant, by which means several cargoes of herring were frozen and then 
shipped to Gloucester in other vessels belonging to the same firm. 
A large steamer was provided with a cold-storage plant of about 
1,000,000 pounds’ capacity; but, owing to the lateness of the season 
when the machinery was installed, no business was done. Should 
large vessels of this class engage in the fishery, it would have a tendency 

_to change the frozen-herring industry, as the native fishermen, instead 
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of taking an active part in freezing herring, as has always been the 
custom, would merely supply the vessels with fish from the nets. 

At times the weather conditions were very unfavorable for fishing. 
In January one schooner while on a passage from Bonne Bay to Bay 
of Islands encountered a heavy gale which drove her among the ice 
and rocks about 8 miles north of Damels Harbor, where she became 
a total loss. Her crew was saved, but suffered greatly from exposure, 
the weather being extremely cold. The captain and one man were 
badly frostbitten, but finally recovered. Several of the crew traveled 
a distance of 120 miles on snowshoes to a point on the railroad, where 
assistance was rendered by the American consul. 

Three of the vessels that were forced out of Bay of Islands on 
account of the ice proceeded to Port aux Basques, on the south shore, 
their agents remaining at Birchy Cove for the purpose of superin- 
tending the taking of herring through the ice in the Humber. The 
catch, as in the previous year, was shipped by rail to Port aux Basques 
and there loaded mto the vessels. 

The season’s yield amounted to 68,666 barrels of salted and 23,117 
barrels of frozen herring, having a value of $457,816. 

The Atlantic halibut fishery 1s small compared with that of the 
Pacific coast, and is much less extensive than formerly. The quan- 
tity of fresh and salt halibut landed at Boston and Gloucester in 
recent years has varied but little, however, seldom exceeding three or 
three and a half million pounds. Each year the same general area 
of fishing ground is covered, extending from Georges Bank to Green- 
land, Davis Strait, and sometimes Iceland. Georges Bank, Western 
Bank, Quereau, La Have, and Cape Shore grounds furnish the greatest 
amount of fresh halibut, while the trips of fletched fish come from 
Davis Strait, Greenland, Iceland, and Baffin Bay. 

Bacalieu Bank, sometimes called ‘* The Funks,” which extends 
several hundred miles along the eastern coast of Newfoundland, and 
was at one time an important halibut ground, was visited by a large 
fleet for a number of years, and is said to have been overfished. In 
the last few years the catches on that bank have been comparatively 
small. On the other hand, other abandoned grounds have been re- 
sorted to again and have afforded profitable fishing. Thus, good 
trips of halibut have recently been taken on Emerald Bank, which 
had not been visited for many years, and a portion of La Have Bank 
has also attracted a larger number of vessels than usual. 

An interesting feature of the fisheries in 1911 was the appearance on 
the New England coast of larger numbers of swordfish than were ever 
seen there before, resulting in a correspondingly large catch. Some 
vessels took from 150 to 200 fish in trips lasting 10 days, and more 
than 1,000 fish were landed in Boston in one day. The fishing grounds 
cover a wide area, extending coastwise from Block Island to the 
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Strait of Canso and including Nantucket Shoals, South Channel, and 
Georges Bank. The increased demand for swordfish and the good 
prices received by the fishermen have caused a large fleet of vessels 
to engage in this fishery in recent years. 


PACIFIC COAST FISHERIES. 


The taking of halibut has become the most extensive branch of 
the vessel fisheries of the Pacific coast, and, next to the salmon 
industry, is the most valuable fishery of the Pacific States and Alaska. 
The size of the halibut fleet out of Seattle is steadily increasing; new 
and larger steamers in addition to sailmg and power schooners are 
being added each year; and in the spring of 1912 two modern-type 
vessels belonging in Gloucester, Mass., joined the halibut fleet of the 
Pacific as possible precursors of a considerable transference from the 
east to the west coast. 

The halibut catch in 1911 was over 35,000,000 pounds landed at 
Puget Sound ports, a much larger quantity than was ever taken in 
the New England fishery. Owing to the growing demand for halibut, 
a much larger area than formerly is now fished over and greater 
efforts are put forth to supply the markets. In 1911 the banks of 
southeast Alaska were assiduously fished by steamers, while a con- 
siderable number of schooners that had heretofore resorted to that 
region confined their operations chiefly to Flatterv Bank, where 
large catches were made. It is generally reported that the banks 
of southeast Alaska have been overfished, and the results of over- 
fishing have become evident within a few years; some of the most 
productive grounds show signs of depletion, and the search for newer 
grounds is in progress. 

The Pacific cod fishery supplies to the markets a considerable 
quantity of salt fish from grounds in Bering Sea and along the central 
Alaska coast from the Shumagin Islands to Unimak Pass. The 
business is in the hands of 9 firms having 20 vessels, 13 of which sail 
from San Francisco and 7 from Puget Sound ports. The yield in 
1911 was about 10,770,000 pounds, valued at $325,000, an increase of 
nearly 50 per cent over 1910. 

This fishery is capable of large expansion. Cod are plentiful on 
offshore grounds of Alaska from Portlock Bank westward, but up to 
the present time fishermen have not found it necessary to resort to 
the more remote grounds. Eventually, with the increasing demand 
for fresh fish, it is probable that special vessels will be built and a 
fresh-cod fishery established with headquarters at Seattle. 

Within a few years seining for salmon in and off the Strait of 
Juan de Fuca and on Flattery Bank has developed into a fishery of 
considerable importance, the fleet now consisting of 150 boats, 
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employing nearly 900 men. The possibility of employing purse 
seining for the capture of salmon was first brought to the attention 
of fishermen and dealers in salmon by the Neah Bay Indians, who 
for many years had made large catches of salmon on these grounds 
by trolling. As late as 1895 it was not uncommon to see from 40 to 
50 canoes on the ground at one time. A portion of the catch was 
consumed locally; occasional shipments were made to Seattle and 
Port Townsend. It is understood that among the first to employ 
purse seines in the capture of salmon on the banks off Cape Flattery 
were the Greek and Italian fishermen who had previously operated 
on grounds around the San Juan Islands, Point Roberts, and in 
many localities where traps were located, the traps being a sort of 
guide to the best fishing grounds. Purse seining for salmon now 
seems to be as well established as most other forms of capture 
employed on Puget Sound. 

Formerly when salmon were reported schooling on the banks off 
Cape Flattery, cannery men and fishermen became actively engaged 
in making preparations for the run which might be expected to 
arrive on the fishing grounds near the canneries in the course of a 
week or 10 days. In late years, however, it has been the custom for 
the seining fleet to intercept the school on the banks before it reached 
the headwaters of Puget Sound. The early run of salmon usually 
appears on the banks in the latter part of May; the various runs of 
the different species continue throughout the summer and fall 
months, thus affording fishermen a greater opportunity for carrying 
on this method of fishing than ever before. 

To what extent, if any, purse seines operated on the banks interfere 
with the catch by traps and gill nets on Puget Sound is not known, 
but complaints have been made that this practice is injurious in that 
it destroys a large number of immature fish which, if permitted to 
grow, would reach a marketable size in a year or two. 

It is understood that a Seattle firm is to erect a salmon cannery at 
Neah Bay, which is the point nearest to the seining grounds on the 
American side of the Strait of Juan de Fuca. British Columbia 
packers are also contemplating building canneries on the south coast 
of Vancouver Island, as they are anxious to obtain a share of salmon 
that pass over the banks on their way to Puget Sound waters. 

Besides the seining fleet, which makes its headquarters at Neah 
Bay, there is at times a large number of halibut trawlers on these 
grounds. This fleet is a considerable distance from poimts where 
necessary supplies are to be had, and it is reported that several oil- 
supply stations, three floating-machine shops, one floating restaurant, 
and three floating bakeries have been established at Neah Bay. The 
establishment of a floating cannery is also being discussed. 
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Although the introduced shad has for many years been sufficiently 
abundant at various places on the western seaboard to supply a 
large demand, comparatively little use has been made of it until 
recently. Now, however, there is a large and increasing sale for 
fresh shad, and considerable quantities of the fish and the roe are 
being canned after the method followed with salmon. 


PROPAGATION AND DISTRIBUTION OF FOOD FISHES. 
GENERAL REVIEW OF THE OPERATIONS. 


During the fiscal year 1912 the fish-cultural work of the Bureau of 
Fisheries was conducted along the established lines, on the usual 
extensive scale, and with satisfactory results despite many diffi- 
culties and drawbacks. The success of artificial propagation depends 
largely on the physical and meteorological conditions prevailing in 
the short spawning seasons of the various species of fishes. High 
winds, freshets, droughts, abnormal heat or cold may render abortive 
the most elaborate preparations, and cause variations from year to 
year in the output of the stations so affected. Thus, owing to 
extremely low-water stages during the summer of 1911 thousands 
of salmon were unable to ascend the streams covered by the Bureau’s 
operations in California, violent storms on the Great Lakes in fall 
curtailed the collection of whitefish eggs, while abnormally cold 
weather and floating ice in the spring of 1912 made it impossible for 
the fishermen to operate their nets, resulting in a heavy decrease in 
the take of pike-perch eggs. The losses in these particular fields, 
however, were more than offset by increased collections elsewhere, 
so that the total output exceeded that of any previous year. 

The fish-cultural work in 1912 was conducted in 31 States and the 
Territory of Alaska, at 32 main stations and 92 auxiliaries, including 
the two new salmon hatcheries on the Quilcene and Duckabush Rivers, 
in the Puget Sound region of Washington, which were completed and 
put into operation during the year. 

Upward of 40 species of valuable food and game fishes, and the 
lobster, were propagated. The total output was over 3,687,900,000, 
consisting of 3,426,000,000 fry; 32,214,000 fingerlings, yearlings, and 
adults; and 229,600,000 eggs. 
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Following is a summarized statement of the distributions from the 
hatcheries: 


SuMMARY OF DISTRIBUTION OF FISH AND Eaos, Fiscat YEAR 1912. 


| Fingerlings, 
Species. Eggs. Fry. yearlings, Total. 
; and adults. 


Catfish. Aes ee eS eS IETS eee Sek es eee aaa 208, 381 208, 381 
CBT is Fes rie Soe a aS ee ed a | ee orc or ae eter ea 424° 402 424, 402 
Britta ofish ac. fs oS ae ee ea ent esses | eee eer eee eee 775, 000 175, 229 950, 229 
SHA ae eae No 2 Se he Sea ee ae aee 2, 623, 000 172, 975, (02,05) | See eS eyo 175, 598, 000 
Wihitefish :-s2562 4 asec eae eos cetseneeee 9, 562, 500 125, 615, QOO8| Sack Sacssece 135, 177, 50 0, 
q CASA sy als) cs eb oy eens eee cee a ae et eT | Ee Wee ee 16, 070; 000 We Sn nee ee 16, 070, 000 
Silversalmon ts a2sc 20 suse tGu eee 5 ease 2,000 12, 955, 824 39, 875 12, 997, 699 
Chinookssalmons s22 0 s52 Sade sade eee eas 28, 697, 550 31,040, 893 1, 496, 260 61, 234, 703 
Blueback saimon......-...--- Scie ACO EE aes 2,000, 000 80, 765, 573 10, 656, 760 93, 422, 273 
ump back Salmons! Se anc sacs oeee eee es | eee aces eee 6, 716, 325 1, 679, 300 8,395, 625 
Dog salmony see e--— ese eee sons ae Bee (Ne Lefts ee ene 2,495; (000) | #2e eee eee 2, 495, 000 
Steelhead trout............. 808, 000 4, 288, 415 404, 190 5, 500, 605 
Rainbow trout......--- ibe 208, 179 660, 935 2, 265, 612 4, 134, 726 
AtlantiG Salm ones: sore soe ie sees maces cone |S aeeminie ce aes 1, 841, 221 225 71 1, 863, 932 
Landlocked salmon. : 196, 000 297, 298 79, 152 572, 450 
Black-spotted trout be 6, 389, 631 1, 578, 000 6, 285, 820 14, 253, 451 
ochtivevenytroults22= See ssi sss a ehiatstas aaa Seas « See ee [OS eee chee eeee 66, 300 66, 300 
Scotch Sea Grout. o..: os wo Sess ese na tee ates [tele ose de oe Jae [Nocatee ase eee 10; 7 10, 572 
Lake troute- esi -ee ee ae oe oe ae 3, 650, 000 21, 547, 700 1,950, 660 27, 148, 360 
IBPOOKATOUT axe wos Sees renee ec eeeeee ele 613, 100 4, 873, 694 5, 316, 919 10, 803, 713 
Sunapectroulboss sac): jr ase see aeae eee coal esac see DAO NT OS nana arse ae 249, 753 
Graylineepea-- 2s aahlacake Saar eneey eee a ZOO OOO WSS aS ee cree ies ome cite 200, 000 
Srinel fae Seles os sede ae me 27, 650, 000 9, 575, 000 100, 650 37, 325, 650 
IPURO SS, scis'e ab ciee ss ois s hoa has oe sate niger wae aif ee mete iatiate aeterall acters ne ear ena eee 4, 420 . 4,420 
Crappieiand ‘strawberry: bass:..2 2 hee S55. Sc |Lce ee eee |S see ees 117,303 117, 303 
FROCK PASS: cn) Ree irae Soe Sek oe nin poeta on Ee ae eaeeee ss] Seana eee eens 65, 642 65, 642 
Warmouth: basses 3202 sie dtadess sceeces (oe nah sence acne | Gaaeeeneee reece 2 971 2,971 
Small-mouwtieblackibassse- ese se eeeecetecce secon eienee tees 454,500 107, 099 561, 599 
Large-mouth:black bass: cost <2 2--0s-eene| == ose secs seme 18, 100 485, 993 504, 093 
Sunfish (bres) 322 osc soccer weg ees beeen podem ence ate | Soe eee ore 228, 300 228, 300 
Pike perch. 5.5 $ 2-2. S4aasaec -Aewesiweess seuee 122, 500, 000 2085950; 000) |Eereia-ae eee 331, 450, O00 
Mellowspereheecer < saseceeeenaac nemo toaee tae 8, 500, 000 474, 284, 595 5,920 482,790, 515 
Stripedtbhasssics s. ads a2sscke Linea oer ae eee cheers Oy S00; O00 Nicer cece seasee 5, 356, 000 
Wihiteperchin.:cesccsc cece oc seo eeoe osea eee 15, 000, 000 452, 900, 000 670 467, 900, 670 
Wihitebass:</25 so o2 a eek ia ee Fe Be ee ie cca eee aay aie eke meee 1, 500 1, 500 
Bresh=water(Grum. 522.222 esse ccc es eaes| =e = 5 Sistawias: [Bu abwicls wo ee 11,720 11,720 
Codasats oot as treat ane Sas ees Se oe ea Remco sa eenes 237123000! ene ceeereees 237, 123,000 
POMOC ea samsac seas Senet atise cee atten | se oeee Secee 2905370) O00) emeeaeee ee cee 290,370, 000 
Had doeksst: 222... 230c52- = 438i bedh eoeaaea sl Maiediceakeets 95,153; 000i /-2-c28 seen 95, 153, 000 
Blathisha sees. seledendse be Ssoeccbeee seer eee teat 965; 449. 000M oes sae oe 965, 449, 000 
Mobsters ies. 2 es. cee tnas eet tendon eee ee eeeee ence 2015 7288 000) lec dceee eee 201, 728, 000 

Motel). sc: Siae deeds yas es keane 229, 599,960 | 3, 426, 106, 826 32, 214, 271 3, 687, 921,057 


Special efforts were directed, as heretofore, to the cultivation of 
the salmons of the Pacific coast, the commercial fishes of the Great 
Lakes region, and the anadromous and marine species of the Atlantic 
seaboard, though the fishes of the interior, comprising various species 
of trouts, basses, crappies, and sunfishes, also received much attention. 

Among the species propagated in larger numbers than in 1911 were 
flatfish, cod, pollock, haddock, shad, chinook salmon, silver salmon, 
humpback salmon, steelhead trout, rainbow trout, Sunapee trout, 
black-spotted trout, yellow perch, striped bass, white perch, smelt, 
and lobster. Species which, owing to unfavorable conditions for 
taking eggs, were produced in smaller numbers than in 1911, were 
whitefish, blueback salmon, Atlantic salmon, landlocked salmon, 
brook trout, small-mouth black bass, and pike perch. 

Notwithstanding the scope and magnitude of the operations as at 
present conducted, there is a practically exhaustless field in unoccu- 
pied territory were fish culture can be profitably inaugurated on as 
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wide a scale as available funds will permit. In spite of the healthy 
growth and expansion of the Bureau’s activities, facilities are heavily 
taxed in attempts to supply the constantly increasing demands from 
all sections of the country for food and game fishes for public and 
private waters. Large as are the annual distributions, the output of 
none of the species exceeds the actual need, and in most instances 
falls short of requirements. Particularly is this true of such fishes 
as the black basses, crappies, sunfishes, and catfishes, the demand 
for which, in the stocking of private and semiprivate waters adapted 
to pond culture, makes imperative the expansion of this branch of 
the work to its utmost possibilities. The applications received dur- 
ing the year numbered 9,446, and a very large percentage of them 
were for fish for stocking artificial or private ponds. 


COOPERATION WITH STATE AND FOREIGN FISHERY AUTHORITIES. 


In continuation of its cooperative relations with the States in fish- 
cultural work, the Bureau has made large allotments of eggs and 
limited numbers of fry, fingerlings, and yearlings to State hatcheries. 
As shown in the following table, such allotments aggregated over 
209,000,000 and went to 24 States: 


ALLOTMENTS oF FisH Eacs to StatE Fish Commissions, Iiscan YEAR 1912.! 


States and species. Number. States and species. | Number. 

California: New York: | 
Chinookisalmont. 2-2... -~=ss-- =22-|= 20)525,.550 Black-spotted trout............... | 40, 000 
Gravylin ges. yc hens. sont cs ace sell 50, 000 WAKOtrOUt esses ce oe omeseten Seco | 50, 000 

Colorado: North Dakota: 

BrookstroWbeecrtecetes soseeee see | 25, 000 Steelhead troutaseme sa eae eae | 200, 000 
Gunery linia ee ns ates 25,000 |) Ohio: | 
RAMPOW TOU: 2 Se fe oaks 50, 000 Rikesperchina-ee sett es cae sane eel 05005000 

Connecticut: | Oregon: | 
Brook trout. .... meee ee 25, 000 Black-spotted trout. -. =. .2-:-<224: | 652, 000 
PikOMper Chines. -SAssse eos sh. anaes 2,000, 000 Blueback/salmonves.-o2s-seeee oe. | 2, 000), 000 
WHITie percha. sss sce see wos. cl 15,000,000 | IBTOOKSELOM te een Re aeons 50,000 
SViellowsperchis eae see ten. ee eon 5,000, 000 Chingok salmonse eseesseee a eee 8,000, 000 

Idaho: Rainbows troutscs---2 ses seee eee 100, 600 
RAIN DOWEUNOM Lema aa see occ 76,500 || Pennsylvania: 

Maine: ; Wake trout Seeceiaee ene eects one. 100, 000 
IBTOOKSULO UL Me Rees ooo. Acces | 100,000 || Utah: 

Landlocked salmon. ..-....-...--- 75,000 akenrouty os seseceks ot accesses 50, 000 

Michigan: Vermont: 

NOAKGHMOUCP Re ee ea eee Sees 3,000, 000 Chinooksalmon= 2 .cso-2 ss seeeee 100, 000 

Landlocked salmon. .......-...--- | 25, 000 hakevtnoite ieee. sees eee 100,000 

S100) I SL ue ep OEE EE ae 20, 400,000 | Landlocked salmon........-..---- 15,000 
Minnesota: Steelheadstrodte scenes pean 58, 000 

> Chinoolssalmones.-2 229222 se cne 10,000 || Washington: 

PK CRILOUMD Ma rece ee,s eerece ce eis 2 250,000 | Brook:trout. 22-5... Se ee ante 50,000 

Mandiocked salmon: -.-.....2:.< 10,000 Rambow Groutassesceeeee-e eee 100,000 

Steelhead trout....-..---- neers 100,000 || Wisconsin: 

Missouri: Sieelhead}troute+--- ---s-os-—oe ae 100,000 
IBTOORGUEOU tee eas tee es ea oe | 30,000 Winitehshmeess) sees 5 aoe 5,000, 000 
RAIN DOWNEOMLs y= meee e's aoe 50,000 || Wyoming: 
lel eryicigd sec eee SHES BOL ae 15,000, 000 Black-spotted trout....----2-.--.- 2,000,000 
Mellow: percheies tee 225 2,500, 000 BrOOKsTOUL ss aemsos sites teens aTee 150,000 

Montana: Waketroubwee see eee 2 eye 50, 000 
Black-spotted trouts-elea snes. == 1, 443, 000 Rainbow trout: s2-.s-225.-b see 138, 500 

Nevada: Steelhead: troUtenac o.oo cece 100, 000 
Black-spotted trout.-............- 171, 631 ——_—— 
IBrOO KstrOUbsse sos ceee eee ese cc 50,000 MOUE eee tose mae tes se aber ee 206, 734, 550 
Rambow lroutes -.-+50 ee -ehescs. = 14, 369 

New Hampshire: 

C@hinooksalmonee 2) dease ss 5-0 oe 25, 000 


1 There were also allotted to Connecticut 600,000 shad fry; to Massachusetts, 10,000 chinook salmon 
fingerlings, to Nebraska, 3,000 brook trout fingerlings and 3,000 rainbow trout fingerlings; to New Jersey, 
2,500,000 pike perch fry; and to Vermont, 300 brook trout fingerlings. 
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The American rainbow trout was established in Europe many 
years ago, and for a long time was one of the most successful fishes 
for pond culture. Owing to continuous inbreeding, however, the 
species eventually deteriorated to such an extent that its cultivation 
was no longer profitable. The fishery authorities of various European 
countries thereupon determined to introduce new stock, and, through 
the usual diplomatic channels, made requests on the Bureau for small 
lots of eggs. These shipments, together with two kinds of trout eggs 
for governmental hatcheries in Japan and a lot of black ass finger- 
lings for Sweden, are shown in the following table: 


SuipMeNts oF Fisn Eacs ro ForricN Countriks, Fiscan YEAR 1912. 


Countries and species. Number. Countries and species. | Number. 
pe | |——— 

Austria: Japan—Continued. 

RainbOwstnoules aaa eee eae 100, 000 || Rainbowstroutwessss=se> esse ereee | 90,000 
France: | Portugal: 

Rambow trout: 2 .<<cs2- 2 be Rete 25, 000 Rainbow/trout:=-ssseeccs see 50,000 
Germany: Sweden: | 

Haitbowatrouta.4.c2 sesso se 50,000 || Black bass i. 32 S28 Se esate seeks | 1 200 
Japan: | 

iBrooktrowty: ose 82/2: eee 20,000 |; 


1 Fingerlings. 
WEST COAST HATCHERY WORK. 


Owing to low water in streams tributary to the Sacramento River, 
and the consequent scarcity of fish in those streams, the collections of 
salmon eggs for the California stations were about one-fourth less than 
those of a year ago. Salmon were in the main river in somewhat 
larger numbers than last season, but this slight increase is not con- 
sidered to have any special significance, as the run of salmon in the 
Sacramento has shown a gradual decline for some years. This general 
decline is attributed to several causes, chief of which are the large 
losses of young fish by periodic overflows of the river and by their 
ascent of the various irrigation ditches in operation. Contributing 
causes are excessive fishing and the destruction of the fry by the rap- 
idly increasing numbers of trout in the river. The obstacle of low 
water was also encountered in connection with the rainbow trout work 
at Hornbrook, Cal., reducing the egg collections at that point below 
those of the preceding year, and at Derby Dam, on the Truckee River 
in Nevada, where the propagation of the black-spotted trout was again 
undertaken by the superintendent of the California stations. Trout 
appeared in this river in large numbers in the spawning season, but 
the majority remained in the deep pools in its lower reaches, where 
they were inaccessible. Seining was resorted to but abandoned, 
owing to the rough character of the river bottom, which caused the 
nets to rise and permitted the fish to escape. The few eggs secured 
were turned over to the State officials and the station was closed. 
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In the Skagit River and tributaries, in Washington, there was no 
apparent decrease in the run of the various salmons «nd the steel- 
head trout, but low water was effective in excluding many of the 
fish from the spawning beds, and the total egg collections for the 
Baker Lake station fell behind those of 1911. This loss was com- 
pensated for by the increased output of blueback salmon—the most 
important of the salmons propagated in this region. The produc- 
tion of chinook, silver, and humpback salmon and steelhead trout 
at the Birdsview station was greater than last year. At the Quilcene 
and Duckabush stations, completed early in the fiscal year, limited 
numbers of steelhead trout, silver, humpback, and dog salmon were 
produced. It is intended to extend greatly the scope of operations 
of these stations by the establishment of egg-collecting fields on 
streams tributary to Puget Sound in contiguous territory. 

Operations in Oregon and on the Columbia River were conducted 
under more favorable conditions and resulted in increased distribu- 
tions of chinook salmon and steelhead trout. The egg collections of 
the former species at the Little White Salmon station exceeded those 
of many years. 

In response to local belief that the salmon fisheries can be more 
effectively maintained by the hberation of fingerlngs than by the 
distribution of fry, approximately 1,500,000 young salmon were 
held in troughs at Clackamas and auxiliary stations for three months 
and fed on canned salmon and smelt, funds for the purchase of 
which were donated by the Columbia River salmon packers. At 
the Big White salmon station the experiment of purchasing brood 
chinook salmon from trap-net fishermen and holding them in pens 
to ripen resulted in largely increased egg collections at reduced 
expense, and it is believed this plan may be advantageously and 
economically adopted at other points on the Columbia River. 

At Yes Bay, Alaska, the hatchery was filled with blueback salmon 
eges of superior quality; and sufficient fish to have produced at least 
20,000,000 additional eggs were left in the river, owing to lack of 
hatching facilities. The capacity of this hatchery will be enlarged 
another year from 72,000,000 to approximately 87,000,000 eggs by 
increasing the number of eggs to a basket and by the construction 
of 160 new hatching troughs, which will permit of the rearing of from 
35,000,000 to 40,000,000 fry to the feeding stage. In view of the 
apparent increase in the salmon runs in southeast Alaska, the possi- 
bility of securing eggs in larger numbers, and the desirability of 
rearing a larger percentage of the fry to the fingerling stage, another 
hatchery of greater capacity than the present one might advan- 
tageously be provided. 

The collections of blueback salmon eggs at the Afognak station were 
about equal to those of the previous year. The output, though 
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somewhat smaller in number, represents in reality a greater degree 
of success, Inasmuch as 10,500,000 young fish were reared to the 
fingerling stage before liberating, whereas no work of this character 
was accomplished in 1911. It is believed the usefulness of the Afog- 
nak station may be greatly extended by establishing egg-collecting 
fields on other streams on Afognak and adjacent islands, and it is 
proposed to establish two such auxiliaries on Kodiak Island, at Eagle 
Harbor and Uganak Lake, within the next year. 

The usual shad operations conducted by the superintendent of the 
Clackamas station resulted in the hberation of 2,500,000 fry near 
the falls in the Willamette River. Shad are said to be increasing in 
the Columbia River to such an extent that the packers are planning 
increased facilities for placing them on the market. 


CONDITIONS ON THE GREAT LAKES. 


The prospects for the whitefish work on Lake Erie early in the 
season were exceedingly bright. In the latter part of October, when 
the weather was still too warm to permit of penning them, a suffi- 
cient number of partially ripe fish were in evidence to have filled the 
Put-in Bay, Ohio, station with eggs, but a little later, when the tem- 
perature had fallen to a suitable point, heavy offshore winds set in, 
and with short intermissions prevailed to the end of the spawning 
season, driving the fish from the reefs into the deeper inaccessible 
waters and keeping them there until the fishermen’s nets had been 
removed for the winter. The result was the collection of only 
82,280,000 eggs, the smallest number since 1893. On the other hand, 
the catch of whitefish by commercial fishermen in the western end 
of Lake Erie was the largest in years, the bulk of the catch, however, 
occurring before the beginning and after the close of the spawning 
season, when the heavy winds had subsided. 

In conjunction with the whitefish work, 18,000,000 eggs of the cisco 
were obtained on the spawning grounds in the vicinity of Cleveland. 
This is an especially fruitful field for eggs of the cisco, and were it not 
for the extremely short spawning season, which seldom exceeds 10 
days in Lake Erie, it is believed the collections of eggs of this species 
would have exceeded 50,000,000. 

The cold, backward spring and the presence of large fields of 
floating ice in Lake Erie made it impossible for the fishermen to 
set their nets in time for the commencement of the spawning of 
the pike perch, and before the majority of the nets could be installed 
the season was nearly over. This condition, coupled with the strong 
winds prevailing the greater part of the spring, caused the egg col- 
lections of pike perch for the Put-in Bay station to fall far below the 
average of recent years, resulting in a corresponding decrease in the 
output. 
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In response to local sentiment, efforts were made at the Put-in 
Bay station to propagate the sauger, and in connection therewith 
collections of yellow perch were undertaken, but the same causes 
operating against the work with the more important fishes were 
even more effective with these species. Only a few eggs were ob- 
tained, and in the case of the sauger they were of such inferior qual- 
ity that no fry were hatched. As the sauger is favorably regarded 
by the fishermen of Lake Erie, this work will be attempted another 
year. 

At the Michigan stations the total egg collections were about 
two-thirds short of an average season, and 80,295,500 eggs, fry, and 
fingerling fish represented the combined output of the three species 
handled. In addition to the usual sources in the Detroit River for 
obtaining whitefish eggs, operations were conducted for the first time 
at Big Charity Island, in Saginaw Bay, and here, notwithstanding 
the intense severity of the weather encountered, nearly half ‘the 
season’s crop of eggs was secured. Under normal conditions it is 
believed this new field will prove an exceedingly prolific one. 

The lake-trout work, prosecuted at points heretofore operated in 
Lakes Huron and Michigan, was so hampered by almost continuous 
storms that the hauling of the fishermen’s nets could be accom- 
plished only at intervals of from four to six days, which resulted in 
the loss of a large percentage of the spawners confined in the nets 
and lessened the vitality of the eggs obtained. The low market 
price prevailing during the spawning season for lake trout (34 cents 
per pound) contributed to the discouraging results, many of the 
fishermen finding it to their advantage to discontinue the trout 
work and devote their time to the capture of herring. Nearly half 
the 45,225,000 eggs collected were obtained in the vicinity of Manis- 
tique and St. James, Mich. 

Arrangements were made for the prosecution of the pike-perch 
work on the customary scale at the points heretofore operated from 
the Detroit station, but the season was a practical failure owing to 
the presence of ice on the spawning grounds in the two principal 
fields in Lake Huron and Saginaw Bay. At the station on the 
Canadian side of the St. Clair River the spawning season occurs 
about a month later than in the fields named, and here the usual 
quota of eggs was secured. The collections at all points aggregated 
only 21,600,000 eggs, which produced 11,000,000 fry. 

The lake trout season at the Duluth station proved an average one. 
Between September 23 and December 6, 13,000,000 eggs of fair qual- 
ity were obtained from the various fields in the Lake Superior region. 
They were hatched in conjunction with 2,500,000 lake trout eggs and 
5,000,000 whitefish eggs transferred to Duluth from the Michigan 
stations, and the fry were distributed in excellent condition, the 
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bulk of them being returned to the spawning grounds in Lake 
Superior. 

Incidental to experimental sturgeon work conducted from this 
station, eggs were taken from pike perch caught in the nets and, 
in the absence of the usual facilities, were developed on fine wire 
trays placed in a cove at the mouth of the Raimy River. The losses 
were greater than they would have been had the customary hatching 
apparatus been available, and from the 1,900,000 eggs secured only 
240,000 strong healthy fry were hatched and liberated. 

Encouraged by the comparative abundance of whitefish in the 
vicinity of the Cape Vincent station, on Lake Ontario, plans were 
made for extended egg collections, and had it not been for the unfor- 
tunate weather conditions a considerable degree of success might 
have been attained. Under existing circumstances 1,270,000 eggs 
of good quality were collected, also 335,000 lake trout eggs and 
100,000 cisco eggs—the first ever incubated at the station. During 
the spring 2,800,000 pike perch eggs were secured from the fisheries 
in the vicinity. The customary transfers of eggs of the lake trout, 
whitefish, and pike perch were made to Cape Vincent from other 
stations of the Bureau, and the resulting fry were liberated in the 
lake in good condition. 


NEW ENGLAND STATIONS. 


At Swanton, Vt., despite the adverse weather conditions encoun- 
tered at the height of the pike perch spawning season and the smaller 
numbers of brood fish available as compared with other years, the 
results of the work were encouraging. The success is attributable to 
a change in methods. Instead of relying, as heretofore, upon deliv- 
eries of brood fish at the station by commercial fishermen, spawn- 
takers were sent in boats to the fishing shores to take the eggs as 
soon as the fish were removed from the nets and to return the imma- 
ture females and surplus males to the spawning grounds in the 
vicinity of the station. This eliminated the excessive handling and 
consequent injury to the brood fish experienced under the old system 
of assorting and holding in pens to ripen and resulted in a larger 
take of eggs, and eggs of finer quality, than in any previous year in 
the history of the station. “The collections amounted, in round 
numbers, to 217,000,000, and the output of fry was 514 per cent 
of the number of eggs retained in the hatchery for incubation. 

The Atlantic salmon operations at the Craig Brook, Me., station 
resulted in the production of 1,820,349 young fish, liberated in the 
Penobscot River and its tributaries. This is a falling off as com- 
pared with the output of 1911, but it does not indicate any decrease 
in the run of Atlantic salmon in the Penobscot River. On the con- 
trary, the statistics published by the Maine commissioner of sea and 
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shore fisheries show that in 1911 there were caught in the waters of 
that State where the tide ebbs and flows 147,799 pounds of Atlantic 
salmon, which is the largest catch of fish of that species in 20 years, 
the next largest being in 1901 and amounting to 96,891 pounds. 
The smallest catch was in the year 1898, the total bemg 33,869 
pounds. In May and June of 1912 there were secured from waters 
in the vicinity 1,133 adult salmon, which is the largest brood stock 
ever collected for the Craig Brook station. 

The year’s operations with the marine fishes at the Boothbay Har- 
bor station were highly successful. There was a slight deficiency in 
the cod work, owing to the nonappearance of the second run of fish 
along the Maine coast, and the haddock work was interfered with by 
stormy weather, but these shortages were more than offset by the 
results attained in the hatching and distribution of lobsters and flat- 
fish. Seed lobsters were comparatively abundant, and through the 
aid of the boat belonging to the State the year’s collections numbered 
14,902. Of this number 11,362 were successfully carried through the 
winter in the pound and yielded 162,237,000 eggs of superior quality. 
The boat purchased by the Bureau during the year permitted of the 
extension of the flatfi-h work over a wider territory and a consequent 
increase in the output. The collections of cod and flatfish for the 
Woods Hole station were far above the average, taxing the facilities 
to the utmost, notwithstanding the installation of additional hatching 

apparatus. 

At the Gloucester station, on the other hand, the cod work accom- 
plished was a little short of an average season, but the falling off was 
more than made up by the large numbers of pollock, haddock, and 
flatfish distributed. Here, too, the hatching equipment proved en- 
tirely inadequate for the efficient handling of the enormous numbers 
of eggs coming in during the height of the season, and though the eggs 
were generally of superior quality the losses during incubation were in 
some instances abnormal, owing to the necessity of crowding double 
and sometimes three times the usual number in the hatching equip- 
ment available. The success of the work at both stations, though 
partly due to favorable weather, may in the main be attributed to 
closer cooperation between the superintendents than has heretofore 
existed, and the extension and more equitable division of the field 
because of such cooperation. The experience of the past season has 
demonstrated that an addition to the equipment of a well-equipped 
seagoing vessel, capable of following the fishing fleet to distant points, 
and of sufficient power and stability to remain at sea through stormy 
weather, will result in greatly increasing the output of the Woods 
Hole and Gloucester stations and at the same time eliminate the 
annual outlay of a large sum for the hire of vessel service. which is 
never satisfactory. 
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As a result of the constantly dwindling lobster fisheries on the lower 
part of the Massachusetts coast, and the mability of the Woods Hole 
station to secure supplies of seed lobsters, as heretofore, from Con- 
necticut waters, owing to differences existing between the State fishery 
authorities and the fishermen, the lobster work of this station has 
so narrowed in scope as to become unprofitable. The seed lobsters 
collected for the station in 1912 numbered only 330, as compared 
with 1,194 in 1909, the output of fry in 1912 amounting to only 
3,283,000. In view of these facts the efforts in this direction in Mas- 
sachusetts will hereafter be concentrated at the Gloucester station, 
where the results are more in proportion to the expense involved. 

Investigations were continued by the superintendent of the Woods 
Hole station, with the view of undertaking the artificial propagation 
of the menhaden, but without overcoming the difficulty heretofore 
experienced of securing ripe fish of both sexes at one time. It is 
doubted if any tangible results in the propagation of this fish can be 
attained until more definite knowledge is gained as to its life history 
and spawning habits. 


MIDDLE ATLANTIC COASTAL WATERS. 


While there was no apparent increase over recent years in the run 
of shad in the Potomac River, a record was established in the take 
of shad eggs at the Bryans Point station, the collections amounting 
to 88,727,000 and the yield of fry to 81,000,000, or 92 per cent of the 
eggs obtained. The nearest approach to this record occurred in 1903, 
the egg collections of that year numbering 86,370,000 and the output 
of fry to 69,772,000. The high degree of success is attributed to the 
uniformly favorable weather and water temperatures during the 
spawning season, which permitted of the capture of a larger percent- 
age of fish with uninjured eggs, and also to improved methods of 
handling. Though the take of eggs of yellow perch at this station 
was somewhat curtailed by cold weather at the beginning of the sea- 
son, the output of fry amounted to over 192,000,000. The regular 
hatching apparatus at the station being insufficient to accommodate 
all of the eggs, large numbers were placed in cylindrical galvanized 
wire baskets and suspended by tarred marlin lines from fence wire 
strung horizontally between light pine poles planted 20 feet apart. 
The baskets thus attached were lowered to within a foot of the bottom 
in an 8-foot depth of tidewater, and in this manner the eggs were 
successfully and economically hatched. 

At the station on the Susquehanna River there was no material 
increase in the output of shad fry. The small take of eggs, although 
to some extent attributable to high winds and low water tempera- 
tures prevailing during the spawning season, was principally due to 
the causes which have operated detrimentally in past years—inade- 
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quate State protective laws and lax enforcement of those on the 
statute books. The superintendent of the station reports that the 
fishermen on the Susquehanna River operate anchored gill nets, which 
in many instances are lifted only once a day. Shad caught in these 
nets are stripped of their eggs by eels, and thus not only made useless 
for fish culture, but reduced in commercial value. There is a law 
prohibiting the use of these nets, but it is not enforced. The work 
at this station with the white perch and yellow perch was successful, 
the output of these fishes showing a material increase over that of the 
preceding year. 

In Albemarle Sound, where fishing is regulated by well-enforced 
laws, shad were very abundant during the spawning season, large 
numbers being captured by both the trap and the gill-net fishermen. 
For the Edenton station 115,617,000 eggs were secured, and the out- 
put was 54 per cent greater than that of 1911. The beneficial effects 
of the protective legislation referred to are so plainly discernible 
that, encouraged thereby, the Bureau is planning to extend its shad- 
propagating work by the establishment of an auxiliary station on 
the lower sound, in the vicinity of the Scuppernong and Perquimans 
Rivers. 

The output of striped bass fry on the Roanoke River amounted to 
5,356,000. Though exceeding the output of any season since the 
establishment of the station at Weldon, the results of the work are 
not viewed with satisfaction, considering the fact that a smgle 
female striped bass often contains as many as 5,000,000 eggs. The 
usual impediment of high water at the height of the spawning season 
was again encountered, but even under the most favorable natural 
conditions it has so far heen impossible to produce striped bass in 
comparatively large numbers, owing to the difficulty of securing ripe 
fish of both sexes at one time. It is hardly probable that extensive 
results can be attained until some method has been devised of holding 
the fish in pens to ripen. 


POND CULTURE. 


Under favorable conditions little difficulty is experienced in pro- 
ducing in adequate numbers fishes that can be artificially propagated 
by the manipulation of their eggs, but the constantly growing demands 
for the black basses, crappies, sunfishes, and catfishes, which must be 
allowed to reproduce naturally in ponds, make it imperative that the 
Bureau endeavor to propagate these various warm-water fishes in 
larger numbers. Heretofore the output has depended to a large 
extent upon the collections made from the overflows of the Mississippi 
and Illinois Rivers. When the water stages are favorable this source 
furnishes an abundant supply, but there are occasionally long periods 
of drought and low-water stages in the rivers, necessitating the 
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abandonment of the work, and thereby making this source of supply 
very uncertain. Owing to low water in the upper Mississippi River in 
the summer of 1911, rescue operations in fields within reach of the 
Manchester and Homer stations were confined to a very small terri- 
tory. Conditions on the Illinois River were more favorable, and the 
‘collections of black bass, crappie, and other fishes, though not as 
large as those of last year, were very satisfactory. But the present 
high cost of living, coupled with the expense involved in the trans- 
portation of foodstuffs to outlying districts, has forcefully called 
attention to the value of fish ponds as an economical source of food 
supply, thus creating a demand which the Bureau has been unable 
to meet with its present facilities. This increasing demand can only 
be met through the establishment of additional pond-cultural stations. 

In accordance with the custom of recent years, the larger portion 
of the brook-trout eggs handled at the eastern and central stations of 
the Bureau were purchased from commercial fish culturists, expe- 
rience having demonstrated that satisfactory results can be secured 
by this method, and at less expense than is entailed in making collec- 
tions from open waters within range of such stations. At stations 
located in fields where the expense involved in the collection of wild 
eggs justifies field operations the results have been gratifying. This 
is true of the stations located in the Rocky Mountains. 

The results attending the propagation of the black-spotted trout 
in the Yellowstone National Park, which is the source of egg supply 
for the South Dakota, Montana, and Colorado stations, justifies the 
prosecution of the work on a more extensive scale another year. 
During the summer of 1911 considerably over 20,000,000 eggs were col- 
lected and 14,253,451 fry hatched. This excellent work was accom- 
plished with fish-cultural facilities of the most primitive character, and 
without sufficient shelter for the employees engaged in the operations. 
The impossibility of handling the large numbers of eggs with the appa- 
ratus available at the field stations in the park necessitated the hurried 
construction of additional hatching troughs, which were located in 
the beds of streams and at other points where a water supply by 
gravity could be secured. Frequent losses of eggs occurred in these 
unsheltered troughs through the depredations of bears. Operations 
in this field are not undertaken until late in June, but at the end of 
the last fiscal year the indications were that the egg collections would 
exceed those of the previous year. 


FISH-CULTURAL NOTES. 


Experimental propagation of bu,ffalofish.—This work was continued 
at the auxiliary stations on the upper Mississippi and Illinois rivers, 
the observations this year being confined to the small-mouth buffalo. 
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It has been noted that the buffalofish is very irregular tn its move- 
ments, apparently spawning without reference to weather conditions 
or locality, and thereby increasing the difficulties connected with its 
artificial propagation in considerable numbers. Some difficulty was 
experienced in hatching the eggs obtained, owing either to improper 
handling in the jars or to their immaturity. The fry that hatched 
broke the shell in from 15 to 17 days, in a water temperature varying 
from 58° to 61° F. There was some variation in the size of the eggs, 
which ran from 13 to 15 to the linear inch after water hardening and 
about 21 to the inch when first taken. It was decided that 14 to the 
inch was a fair average, and, taking this as a basis, 180,000 eggs were 
figured to the quart. 

The fry of the small-mouth buffalo are very active, in contrast to 
the young of the black and common species, which remain dormant 
in the jars after hatching. 

The nets of the commercial fishermen were the main dependence 
for eggs, a source which proved unreliable. It was intended to test 
thoroughly the feasibility of penning fish in natural ponds, but con- 
tinued high water interfered with this plan and it was necessary to, 
hold them in overflowed grounds along the river. In order to attain 
success in the buffalo work it is believed the adult fish will have to be 
under control during the whole of the spawning season, and as it is 
impracticable to hold them in crates or live cars dependence must be 
placed on ponds of natural construction, thus restricting the work to 
permanent stations within easy reach of the rivers from which the 
fish are obtained. 

Sturgeon work in Minnesota.—The sturgeon investigations in prog- 
ress in the Lake of the Woods at the close of the preceding year, under 
the general direction of the superintendent of the Duluth station, were 
continued in 1912. Early in March, in advance of the supposed 
spawning season, fyke nets were installed in the Rainy River in an 
attempt to intercept all sturgeon ascending to the spawning grounds 
above. No ripe fish were taken in these nets, nor from those operated 
later in the season in the open lake by commercial fishermen. Two 
adults from the Bureau’s nets and several from the pound nets were 
placed in a pen in the river during May for observation. When 
examined late in June the specimens were found to contain eggs or 
milt in various stages of development, but none of them was ripe, 
and at the end of the year the investigations had revealed no definite 
knowledge as to the spawning habits of the fish. 

Effects of volcanic eruption in Alaska.—By the eruption of Mount 
Katmai on June 6 the islands of Kodiak and Afognak were covered 
to a depth of 2 to 12 inches with sand and ashes, and large numbers of 
salmon which were ascending streams in the vicinity were destroyed. 
It was estimated that 8,000 dead fish were observed on the shore at 
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the head of Letnik Lake, on Afognak Island, but it is believed there 
were many more, as some were doubtless entirely covered with ashes. 
This eruption subjected the station employees to great hardship, but 
there were no casualties and the Bureau sustained no property loss. 
Reports submitted at the close of the fiscal year indicated that sal- 
mon were again ascending the streams on Afognak Island, and fish- 
cultural work, though it may possibly be curtailed to some extent, 
will be resumed. 

Attempted work im Nevada.—Fish-cultural operations on the 
Truckee River at Derby Dam, Nev., inaugurated by the Bureau in 
1909 to demonstrate as to the feasibility of propagating the black- 
.spotted trout of that region, were continued in 1912, with results of a 
negative character. It has so far been impossible to find a desirable 
site for an eying station within reasonable distance of the railroad 
where an adequate flow of spring water can be obtained under gravity 
pressure. The several locations tried have not proved satisfactory. 
Even under the adverse conditions encountered in this field it is 
believed eggs of the black-spotted trout might be obtained in profit- 
able numbers were it not for the restrictions placed upon the Bureau 
by the Nevada Fish Commission, which limits the Federal operations 
to the vicinity of Derby Dam. This site is also occupied by the State. 
The work can not be made a success until the State commission aban- 
dons its present narrow and distrustful attitude and permits the Bureau 
not only to construct racks for intercepting the run of spawning fish, 
but allows it to extend its operations to such points on the river as 
may be most advantageous for the collection of eggs. Unless such 
authority is obtained it will be advisable to discontinue the work. 

Whitefish egg resources in Minnesota lakes.—Within the limits of the 
forest reserve in Lake County, Minn., there are numbers of small 
lakes said to be stocked with a whitefish closely resembling the white- 
fish of the Great Lakes, and it is reported that two of these lakes can 
be reached from the Northern Minnesota Railroad without much 
expense. It may be well for the Bureau to acquire absolute control 
of the lakes within this reservation with the view of establishing an 
additional field station at some accessible point for the collection of 
whitefish eggs. It would not be necessary to pen large numbers of 
fish to secure the eggs that can be handled advantageously in the 
course of a season, and with proper care it may be that the Duluth 
station can be supplied with whitefish eggs from this source in future. 
It is believed the disposition of the fish when stripped of their eggs 
could be arranged for through Staie officials without difficulty. 
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BIOLOGICAL INQUIRIES AND EXPERIMENTS. 
OYSTER INVESTIGATIONS. 


The Bureau has been unable to continue the series of surveys of the 
oyster beds of the several States, which it has been conducting for a 
number of years and which have proved of value to the States in the 
administration and development of their oyster resources, owing to 
the necessity for extensive repairs to the steamer Fish Hawk, the 
services of which are essential to the work. The large amount of 
data collected in the preceding year during the survey in Alabama 
and Mississippi Sound has been collated, and at the end of the fiscal 
year the charts and report of the imvestigation were practically 
completed. 

Investigations concerning the breeding and general life history of 
the oyster drill and other animals destructive to the oyster industry 
have been continued and have resulted in the accumulation of much 
information which it is hoped may serve as a basis for experiments 
respecting practical means for protecting the oyster beds from their 
inroads, which entail a direct and indirect loss difficult to estimate, but 
undoubtedly exceeding several hundred thousand dollars annually. 

The oyster industry yields about one-third of the total income 
derived from all of the fisheries of the United States. Upon the other 
fisheries the Government annually expends upward of $500,000 for 
purposes of fish culture, the methods of which are not applicable to 
the oyster on account of its peculiar characteristics and life history. 
For the oyster fisheries to receive from the Government assistance 
equivalent, in proportion to their value, to that rendered other 
fisheries, about $250,000 would be required, but as a matter of fact, 
owing to lack of personnel for the work, the Bureau’s annual expendi- 
ture in behalf of the oyster industry is usually not 1 per cent of 
that amount. The oystermen justly complain that they are not 
receiving their share of consideration at the hands of the Govern- 
ment. Through their own industry and enterprise, with such assist- 
ance as the Bureau’s limited resources have permitted it to give, 
they have increased the product of oysters about 65 per cent during 
the past 22 years, and the increase has been greatest where the 
Bureau has done most work and where its recommendations have 
been given best effect. The oyster is probably unique among food 
products in that during this period of nearly a quarter of a century 
there has been practically no increase in its cost, although, owing to 
the development of oyster culture, there has been an improvement 
in quality. 

The oyster industry is subject to many perils and is susceptible 
to much improvement in its methods, and the Bureau should be 
provided with the means to give it the assistance which it requires 
and which its importance and unique record give it the right to 
demand, 
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During the fiscal year the investigation of Lake Sunapee, N. H., 
was brought to a close. This was undertaken to determine the effects 
of the introduction of various species of Salmonide not indigenous 
to the lake, especially in respect to the permanence of the species so 
introduced. Among those was the chmook salmon of the Pacific 
coast, small plants of which have been made more or less regularly 
for a number of years at the earnest solicitation of persons interested 
in maintaining the supply of fishes in this body of water. The species 
has become established in the sense of the survival of a number of 
individuals sufficient to supply a considerable catch by sportsmen, 
but there is no indication that they have ever spawned or are likely 
to spawn under the landlocked conditions obtamimg. To maintain 
the supply it would, therefore, be necessary to make annual or frequent 
plants. As the species feeds more or less on other game fishes 
indigenous or previously introduced, a continuation of planting 
would probably merely substitute a wholly artificial supply of fish for 
one naturally maintained. A somewhat similar condition exists 
with respect to one or two other fishes in the lake. 

The investigation of lakes in Idaho and Washington, undertaken 
at the request of State and local authorities, developed interesting 
facts bearing on the adaptability of the waters for fish culture and 
the introduction of nonindigenous species. The work will be com- 
pleted and reported on early in the next fiscal year. Work on 
similar lines was conducted in Wisconsin in cooperation with the 
Wisconsin geological and natural history survey. 

The investigation of the Illinois River with special reference to 
the effects on fish life of the sewage discharge and the drainage 
changes induced by the Chicago drainage canal, begun in the preced- 
ing fiscal year in cooperation with the natural history survey of 
Tllinois, has been continued. It has been found that in the upper 
part of the river the conditions are essentially those of a septic tank, 
the stream practically devoid of oxygen and therefore of fish. In 
the lower part the conditions gradually improve through the oxy- 
genation of the water, and fish are found in increasing numbers. 
The results of this work when completed will have wide application 
to the conservation of fishes in sewage-laden streams throughout the 
country. 

Investigations in the Truckee River Basin showed that owing to 
changes in the drainage due to irrigation projects the current in the 
lower river had been checked and diverted to such an extent as to 
interfere seriously with the migration of certain fishes which constitute 
a valuable food supply, especially to the Indians. The impounding 
of the water of Lake Tahoe and the diversion of large quantities at 
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Derby and other places, and especially the wastage of water, has 
reduced the level of the river in many places to such an extent as to 
prevent the passage of fish, and in the spring of 1912 thousands of 
dead trout, from 2 to 3 feet long, were strewn along the bars and 
clogged the ripples. These largely preventable conditions resulted 
in the loss of tons of valuable food fishes. 


FISH DISEASES. 


During the fiscal year the usual number of diseases developed 
among the fishes at the several hatcheries, but as the Bureau is not 
provided with a regular pathologist nothing could be done toward 
study and alleviation of the trouble. The makeshift previously 
adopted of detailing to this work for limited periods an expert whose 
services were urgently required for other duties pertaining more 
strictly to his position was. no longer feasible. 

It has been possible to make tests of water suspected to be mimical 
to fishes and to cooperate 1 a minor capacity with a State institu- 
tion in the study of the tumor disease prevalent in trout. The latter 
work has reached a stage in which concentrated effort to that end 
would probably soon result in the discovery of a remedy, but the 
Bureau’s collaborators are primarily interested in other phases of the 
investigation and the Bureau is hampered by the lack of an assistant 
qualified for this highly specialized research. In the interests of 
economy of operation of the Government hatcheries, and to the end 
of saving much valuable food now in the streams, the Bureau should 
be provided with means for carrying on research concerning the 
diseases of fishes and the methods by which they may be rendered 
less destructive. 


STUDIES OF PACIFIC COAST SALMONIDAE. 


The investigations respecting the salmons of the Pacific coast, to 
which reference has been made in previous reports, have furnished 
long-sought mformation concerning important facts in the life history 
of these fishes. These results have been obtained by the recently 
developed method of studying the scales, by means of which many 
facts in the actual history of individual fishes may be determined, 
and by the multiplication of such studies valuable data concerning 
the composition of schools or runs of the species are obtained. 

In these investigations it has been learned that the various species 
of Pacific coast salmon differ more or less in the age of maturity, 
and that moreover the runs of some species are not homogeneous in 
their composition but contain varying proportions of individuals 
younger and older than the normal. Various other facts bearing 
on the relative proportion of the life of these fishes spent in the 
rivers and the sea respectively are being developed by the inquiry 
and will be shown in forthcoming papers on the subject. 
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SURVEY OF HALIBUT GROUNDS. 


The preliminary survey of the Alaskan halibut grounds begun m 
May, 1911, was continued until September, and a report on the results 
has been issued and distributed. The steamer Albatross, with a 
special crew of practical halibut fishermen and with the standard 
fishing apparatus, was detailed for this work, which had for its object 
the locating and testing of grounds either not regularly resorted to 
by fishermen or never as yet visited by them. The grounds examined 
extended from southeast Alaska to Bering Sea, and numerous fish- 
ing trials were made throughout that wide area. While halibut were 
found in no great abundance on any one ground, many of the experi- 
mental sets of trawl lines indicated that commercial fishing would be 
profitable. 

In order to make a thorough survey of the fishing banks ofAlaska 
and determine accurately the areas where halibut occur in paying 
quantities, several seasons of active work will be required. An entire 
season could profitably be devoted to each major region, so that all 
parts of the larger banks may be tested at suitable intervals. The 
results accomplished are chiefly important because they indicate 
the lines along which further investigation should proceed. It is the 
intention of the Bureau to continue this work and to make it as 
economically useful as possible to the large interests now dependent 
on the halibut fishery. 


FRESH-WATER MUSSEL INVESTIGATIONS. 


Investigations in the interests of the pearl-mussel fisheries of the 
Mississippi Valley, carried on at the Fairport, Iowa, station of the 
Bureau and in the field in connection with that station, are beginning 
to yield results. Toward the end of the fiscal year facts were devel- 
oped which lead to the opinion that it will soon be possible to propa- 
gate the ‘‘wartyback’’ and the ‘‘niggerhead,” two of the most 
important button shells of the Mississippi and its tributaries, which 
hitherto have not responded to cultural methods. 

During the spring of 1912 the excessive and long-continued high 
water in the Mississippi prevented the culture of mussels on a large 
scale. In the latter part of June, however, the river conditions 
became more favorable, a number of millions of young mussels were 
liberated at the Fairport and Homer stations, and the results attained 
up to that time indicated successful operations during the remainder 
of the summer. As the fishes used for the purpose of inoculation 
with the mussel larve are rescued from sloughs and shallows in which 
they would die during the low-water stages of summer and fall, this 
work serves the double purpose of conserving food resources and 
increasing the raw material for the button industry. Field investi- 
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gations of the natural mussel resources of the streams and of the 
conditions in respect to the possibility of their improvement were 
made in Oklahoma, Arkansas, Kentucky, Tennessee, and Illinois 
during the year. As the preparation of full reports involves the 
examination of much material and data, the Bureau has recently 
adopted the policy of issung on completion of the field work a brief 
summary of the facts of immediate importance to the mussel fisher- 
men and the button manufacturers. New sources of supply of pearly 
mussels have been opened up through the Bureau’s investigations. 


INVESTIGATION OF THE CHESAPEAKE BASIN. 


At intervals during the year research has been conducted into the 
growth and life histories of the shad, herrings, and other food fishes 
of the Chesapeake Basin in order to acquire data on which to base 
recommendations for the increase and improvement of the fish 
supply. Chesapeake Bay, by reason of its physical and biological 
characteristics, and its location with respect to the great centers of 
population, is the largest producer of sea food within the territorial 
limits of the United States and is exploited to a degree which requires 
careful administration for the preservation of its resources. 

Inquiries conducted in the upper part of the bay showed that con- 
siderable quantities of mature and immature food fishes were used 
in the production of fertilizer. This abuse is especially prevalent 
in Maryland, the fish being disposed of to vessels from Virginia, in 
which State the laws against the practice are stringent. 


WORK AT BIOLOGICAL STATIONS. 


The activities of the Fairport, lowa, station have been epitomized 
in connection with the description of pearl-mussel investigations. 

The Beaufort, N. C., laboratory was in operation with a full force 
of permanent and temporary investigators and assistants during the 
summer of 1911. During the remainder of the year work was‘ car- 
ried on by the permanent personnel, particularly in the continuation 
of experiments in the breeding and culture of diamond-back terrapin. 

The Bureau has now a brood stock of terrapin from various locali- 
ties between Chesapeake Bay and Texas, and about 1,700 young 
hatched in captivity. Little difficulty has been encountered in 
hatching and raising the young, and although the experiment has 
not yet been of sufficient duration to show final results, the rate of 
growth and the small expense of feeding and care give every promise 
of the early development of a commercially profitable industry. 
Operations on a large scale and the undertaking of similar economic 
work with other aquatic food animals is prevented by the lack of a 
fish and terrapin culturist who can devote himself to the experiments, 
unhampered by other duties. 


58 REPORT OF THE COMMISSIONER OF FISHERIES. 


The laboratory at Woods Hole was open during the customary 
season and its facilities were afforded to a large number of investi- 
gators engaged in marine biological research. The assistants of the 
Bureau, most of whom were employed only temporarily, were engaged 
in various economic applications of the results of research, promi- 
nent among them being the investigation of fish oils, the effects of 
poisons and industrial wastes on fishes, fish parasites and their 
pathological effects, oyster enemies, the habits of fishes, etc. 


ALASKA FISHERIES AND FUR RESOURCES. 


The salmon, fur-seal, and other fisheries, and the minor fur resources 
of Alaska have heretofore been dealt with in the Division of Inquiry 
Respecting Food Fishes and the Fishing Grounds, but under date of 
July 1, 1911, a new division, provided for by law, came into existence, 
under the name of Alaska Fisheries Service, to which will hereafter 
be assigned all matters pertaining to the fisheries and fur industries 
of the Territory. A special field and office personnel, headed by a 
chief of division, has been organized to execute the important prac- 
tical and scientific duties thus imposed on the Bureau, and a new era 
of great importance for Alaska and of augmented responsikility and 
usefulness for the Bureau has begun. 


ALASKA SALMON SERVICE. 


Full details regarding the administration of the salmon and other 
fisheries of Alaska will be found in a special report issued as a 
separate document. As complete returns from these fisheries are not 
obtainable until the late fall or early winter of each year, the informa- 
tion here presented is for the calendar year 1911. For the purpose 
of enforcing the salmon laws and the regulations made thereunder, 
there has been the usual inspection of fishing apparatus and methods, 
and information regarding all branches of the fishing industry have 
been obtained and appear in the special report. 

The measures adopted by Congress and the Department for the 
protection and preservation of the salmon have been well received 
by the fishing interests and, with rare exceptions, have been respected 
throughout the vast territory. Under existing conditions of control 
and certain additional legislation now being considered by Congress, 
there is little reason to doubt that the salmon fisheries in all parts of 
Alaska may be preserved unimpaired for many generations. 

The run of salmon in 1911 varied considerably in different parts of 
Alaska, being exceptionally good in the southeastern region, fair m 
the central, and poor in the western. The fishery as a whole was 
more productive than ever before, but this was owing to an unprece- 
dented catch of the cheaper species of salmon, while the take of 
sockeye or red salmon declined. The net increase over 1910 was 
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over 10,000,000 fish, and the pack of canned salmon was the largest 
in the history of the Territory. The aggregate catch was over 
43,975,000 fish, from which there were prepared 2,825,000 cases of 
canned salmon each containing forty-eight 1-pound cans or the 
equivalent, valued at $14,593,000, in addition to which salmon were 
sold in a fresh, frozen, pickled, dry-salted, or smoked condition to the 
value of about $535,000. The number of salmon canneries increased 
from 52 to 64, the largest number of new plants being in southeastern 
Alaska. The success of a floating cannery in that section resulted in 
the equipment of several other such plants in anticipation of the 1912 
season. 

In the fall of 1911 the five private salmon hatcheries took 
167,146,800 eggs of the red salmon; adding to these the take of the 
two Government hatcheries, amounting to 102,520,000 eggs of red 
salmon and 6,696,700 eggs of humpback and silver salmons, the 
total for the season was 276,363,500. Under the provision of law 
exempting from license fee and taxation the owners of private 
hatcheries at the rate of 10 cases of salmon for each thousand red 
or king salmon fry hatched and liberated, there were planted in 1911 
salmon fry to the number of 106,617,500, on which the rebate was 
$42,647. This feature of the Alaskan fishery law has been the 
subject of complaint and criticism, and should probably be replaced 
by a provision placing all fish-cultural work under the direct control 
of the Bureau. 

Under date of March 21, 1912, the Secretary of Commerce and 
Labor established and promulgated the following regulations affecting 
the waters of Afognak Island, which was set aside as a public fish- 
cultural reservation by presidential proclamation in 1892; these 
regulations were designed to safeguard the fish supply and at the 
same time accord to the native inhabitants of the island certain 
privileges not incompatible with the purpose for which the reservation 
was established: 

1. No person or persons other than the natives of Afognak Island now resident there- 
on will be permitted to fish in the reserved waters. 

2. Licenses for fishing will be granted to the said natives upon application to the 
Secretary of Commerce and Labor or such representative of the Department of Com- 
merce and Labor as may from time to time be designated by the Secretary. 

3. The kinds and amounts of apparatus to be used, the places where and the manner 
in which it may be operated, and the time when it may be employed, will be deter- 


mined by the Secretary of Commerce and Labor and will be subject to changes or 
modifications from time to time at his discretion. 


The order of the Secretary of Commerce and Labor of December 
19, 1907, closing Wood and Nushagak Rivers to salmon fishing, 
remains in force, and no commercial fishing has been carried on 
in these streams or within 500 yards of their mouths except that 
allowed in 1911 as a scientific test of the run of fish. The acquies- 
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cence of the salmon canners in this order has been complete, and is 
typical of the almost universal observance of the laws and regulations 
adopted for the preservation of the industry. With the cooperation 
of the firms operating canneries in Nushagak Bay, Wood River was 
racked as during the three preceding years and a tally was kept of the 
spawning salmon ascending to Lake Aleknagik. The number of 
fish thus counted was 354,000, and the number caught in the bay 
was 2,846,000, both figures being much lower than in any of the other 
years. Until the observations have covered at least one more 
season, no definite conclusion can be drawn as to the significance of 
the figures obtamed. 

The usual statistical canvass of the Alaska fisheries showed 17,900 
persons engaged in the industry, $22,671,000 invested, and products 
valued at $16,863,000 as sold. The round or fresh weight of the 
fish taken was 256,000,000 pounds, and the weight of the prepared 
fish and other products was over 177,570,000 pounds. The aggregate 
round weight of salmon, amounting to upward of 207,600,000 pounds, 
was far in excess of that of all other fishes eonibimed! Next in 
quantity came halibut, 21,894,000 pounds; herring, 21,157,000 
pounds; and cod 4,800,000 pounds. The halibut fishery gave 
employment to 650 persons and represented an invested capital of 
over $1,000,000, with a prepared output of 17,300,000 pounds, valued 
at $822,000, a decrease of 4,265,000 pounds compared with 1910 but 
a small increase in value owing to greater demand and higher prices. 
The herring fishery, carried on chiefly in southeastern Alaska, gave 
employment to 265 persons and $295,000 in invested capital, and 
had an output valued at $202,000. Formerly all herring taken were 
converted into oil and fertilizer, but a conspicuous part of the yield 
in 1911 was used for food and bait in a fresh, frozen, pickled, or dry- 
salted condition. 

A feature of the Alaska fisheries is a growing appreciation of the 
value of products formerly regarded as useless, and the equipment 
of a number of small experimental plants designed to utilize such 
materials. 

FUR-SEAL SERVICE. 


The international convention concluded between the United 
States, Great Britain, Russia, and Japan with reference to the fur 
seals came into practical effect in the spring of 1912. The sealing 
operations on the Pribilof Islands during the season of 1911 were 
conducted, as in the previous year, under the direct control of the 
fur-seal agents of the Bureau. The herd was subject to the usual 
ravages of pelagic hunters up to December 15, 1911. 

The regulations adopted under the law led the killmg to 
young male seals with skins weighing not less than 5 pounds and not 
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more than 84 pounds green, which limits embraced pelts from 3-year- 
old or the larger 2-year-old bachelor seals. No killing was permitted 
until there had been made a reservation of 1,000 of the finest 3-year- 
old males for breeding purposes. No quota of seals to be killed was 
decided on in advance, as it was the policy to take only such seals of 
killable size and age as remained after the reservation had been 
made. 

The number of skins shipped in 1911 was 9,554 from St. Paul 
Island and 2,448 from St. George, a total of 12,002.1_ These were sent 
to London and sold at public auction on December 15, 1911, by Messrs. 
C. M. Lampson & Co., who acted as agents for the Government in 
the matter. The net proceeds of the sale were $385,862.28, for which 
sum a certified check was duly received and covered into the Treasury. 
Under the leasing system which prevailed prior to 1910 the Govern- 
ment would have received only $122,720.45 for the season’s take. 


MINOR FUR RESOURCES. 


The blue-fox herds on the Pribilof Islands were managed by the 
Government for the first time in the winter of 1910-11. The skins 
taken were shipped to London with the fur-seal skins and sold under 
the same auspices on March 18 and 19, 1912. The consignment 
consisted of 371 blue skins and 20 white skins, and the net proceeds 
therefrom were $15,096.58. Some of the blue-fox skins brought 
$85 apiece, and the average price was over $44. The Bureau is 
making special efforts to improve the stock of foxes and the methods 
of handling the herds. The results of experiments in feeding and 
selective breeding that are now in progress give reason to believe 
that the output can be greatly increased and the quality of the fur 
enhanced. 

To enable the Department to carry out the duties with reference 
to the fur-bearing animals of Alaska imposed by the act of April 21, 
1910, Congress has provided for a small force of wardens (one chief 
warden and four deputies), who have been duly selected and appointed 
and have been in the field continuously since the summer of 1911. 
The wardens have been assigned to the more important fur-produc- 
ing regions, where they live with the hunters and trappers, study 
their methods, advise them as to the requirements and objects of 
the laws, make investigations of the habits and distribution of the 
different fur-bearing animals, and note the condition of the fur of 
each species in each month in order to determine for each region 
when that fur is prime. A further duty of the wardens is to create 


1 By inadvertence 4 skins taken from Japanese poachers July 30, 1910, and shipped to London with the 
consignment of that year were stated in the annual report of the Alaska Fisheries Service (Bureau of 
Fisheries Document No. 766) to have been included in the shipment for 1911. The actual number 
shipped in 1911 was 12,002, not 12,006 as stated on page 95 and indicated on page 96 of that document. 
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among buyers of pelts a sentiment against the handling of unprime 
skins, and to show the native hunters and trappers that their own 
interests require the enforcement of such regulations as will maintain 
the supply of fur-bearing animals. 

An arrangement has been made with the governor of Alaska 
whereby the laws pertaining to both fur-bearmg and game animals 
will be more effectively enforced. Five of the Alaska game wardens 
have been appointed special fur wardens for the Department and 
given a nominal salary, and the five wardens of the Department have 
been appointed special game wardens for Alaska, the special wardens 
in each case being vested with all the authority possessed by the 
regular wardens. 


FISHERY MATTERS IN CONGRESS. 


During the year various matters of importance to the Bureau of 
Fisheries and the fishing industry of the coufitry were under con- 
sideration by Congress. 

Numerous bills providing for the establishment of new fish-hatching 
stations in all parts of the country were introduced and considered 
by appropriate committees. In the case of most of the bills the 
Department, on request, gave to the committees an expression of 
opinion as to their merits and the desirability of their passage. A 
number of the measures were favorably reported and acted on by 
one House, but none had been enacted into law by the end of the fiscal 
year. The restrictions advocated by the Department and Bureau 
in the establishment of fish hatcheries, the necessity for which has 
been shown in previous years, have been accepted by committees of 
Congress and inserted in nearly every bill reported. 

The Senate Committee on Fisheries held protracted hearings on 
a bill amending the present laws affecting the fisheries of Alaska and 
the functions of the Department in connection with the protection 
and administration of the industry. The bill has been prepared 
because of the belief among the fishery interests, which is confirmed 
by the experience of the Bureau, that the existing laws need revision 
in order to meet present requirements and to provide more ade- 
quately for future conditions. 

In a bill providing for a territorial form of government for Alaska 
which was favorably considered by both Houses of Congress and 
enacted into law early in the fiscal year 1913, there was a provision 
that the territorial legislature should have no authority to alter, 
amend, modify, or repeal laws relative to fish, fur seals, and other 
fur-bearing animals. 

The act of June 20, 1906, for the protection of the sponge fisheries 
of the United States, having been found to be very difficult of enforce- 
ment, a new bill covering this subject was introduced in the Senate 
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April 17, 1912, and was passed by that body early in the next fiscal 
year. The measure makes new regulations covering the use of diving 
apparatus in the Florida sponge fishery, and if enacted into law will 
prohibit citizens of the United States from taking sponges by diving 
except between October 1 and July 1 of each year in depths of 40 
to 150 feet, and will also prohibit the taking at any time of sponges 
less than 5 inches in diameter. The Bureau has for many years 
been solicitous for the welfare of the sponge fishery and regards this 
legislation as necessary for the perpetuity of the industry. 

In May, 1912, the House Committee on the Merchant Marine and 
Fisheries had a hearing on a bill which would have the effect of 
prohibiting the method of fishing known as beam trawling or otter 
trawling. This fishery is of comparatively recent origin in the 
United States and is of very limited extent, being practically re- 
stricted to a few vessels making their headquarters at Boston. The 
method is strongly opposed by the line fishermen of New Engiand 
on the ground that it is very destructive. In the course of the 
hearing it became apparent that there was a marked difference of 
opinion regarding the effects of the trawl-net fishery. The Deputy 
Commissioner of Fisheries, in a statement made to the committee 
on behalf of the Bureau, took the position that the question presents 
too many important phases to be disposed of without the fullest 
consideration; that the imformation on which Congress can act 
advisedly does not exist; and that authority should be given for an 
impartial inquiry by the Bureau. The committee accepted this 
view, adjourned the hearing, and submitted a favorable report on a 
joint resolution, providing that ‘‘the Commissioner of Fisheries be, 
and he is hereby, authorized and directed to make an investigation 
into the method of fishing known as otter and beam trawling and to 
report to Congress whether or not this method of fishing is destructive 
to the fish species or is otherwise harmful or undesirable,” and ‘‘in 
the event that the Commissioner finds this method of fishing to be 
destructive, harmful, or undesirable he shall recommend to Congress 
such legislation as he may deem necessary.” 

A bill carrying out the articles of the convention between the 
United States, Great Britain, Russia, and Japan for the protection 
of the fur seal and sea otter of the North Pacific Ocean was passed 
by the House of Representatives on February 14, 1912, after hearings 
before the Committee on Foreign Affairs, at which representatives of 
the Bureau testified. The bill reaffirmed the provisions of the treaty 
ratified by the Senate on July 7, 1911, which became effective Decem- 
ber 15, 1911, and in addition contained clauses affecting the taking 
of seals on land. At the close of the fiscal year no action had been 
taken on the measure by the Senate. Hearings on the fur-seal service 
before the House Committee on Expenditures in the Department of 
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Commerce and Labor were continued throughout the fiscal year, and 
have not yet been concluded. Up to June 30, 1912, 29 hearings 
had been held and the printed testimony had been issued in 13 parts, 
comprising 896 printed pages. 

The question of Federal control over migratory birds is covered 
by several bills pending in Congress. During hearings on these bills, 
arguments were incidentally presented by State officials and others 
favoring the extension of Federal jurisdiction so as to cover migratory 
fishes. The serious condition of the fish supply in some interstate 
streams, and the apparent inability of the States to afford adequate 
protection, appear to warrant this appeal to Congress. 

The diplomatic and consular appropriation act for the fiscal year 
ending June 30, 1913, contains an item authorizing the participation 
of the United States in the Permanent International Council for the 
Exploration of the Sea. The bill carries an appropriation for the 
pro rata share of this country in the administrative expenses of the 
council and for other purposes, including the attendance “‘of an expert 
official representative at the annual meeting.” Reference has been 
made in a previous report to the purposes, organization, and work of 
this council, and to the official invitation to join the council, extended 
to the United States Government several years ago. The matter 
comes under the jurisdiction of the Department of State, but the 
necessary cooperative and independent investigations growing out 
of this affiliation with the nations of Europe will be conducted by 
this Bureau. 


MISCELLANEOUS RELATIONS AND ACTIVITIES. 
NEW STATIONS AND IMPROVEMENTS. 


Recognizing the value and efficiency of the Bureau’s work in 
maintaining and increasing the supply of native food fishes, Congress 
has authorized the establishment of new fish-cultural stations m 
Kentucky, South Carolina, and Wyoming. Investigations have 
been made looking to the selection of sites for these stations, and 
locations have been decided on at Louisville, Ky., Orangeburg, S. C., 
and Saratoga, Wyo. It is expected that construction work on these 
stations will have progressed sufficiently to enable practical operations 
to begin by the close of the fiscal year 1913. 

By authority of the act of January 29, 1909, authorizing the 
construction of two or more salmon-culture stations in the Puget 
Sound region, two stations (Quilcene and Duckabush) have been 
completed and opened for work, land has been acquired for a station 
(Birdsview) operated as an auxiliary of the Baker Lake hatchery, 
and there has been an examination of a site at Darlington with a 
view to the establishment of a fourth station within the limits of the 
original appropriation. 
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At Homer, Minn., a hatchery building 20 by 55 feet, with hatching 
room, laboratory, offices, etc., has been erected, together with a 
cottage and other necessary buildings. 

At the Leadville, Colo., station a foreman’s house, boiler house 
with work rooms and shops, a barn, and other necessary buildings 
were constructed, and improvements were made to the ponds and 
grounds. 

At the Fairport, Iowa. biological station two additional cottages, 
a barn, and tank house have been built, and filtering plant, cisterns, 
pipe lines, culvert, and other additions to the water system have 
been completed. Plans are ready for a laboratory 50 by 100 feet 
and a contract for its construction will soon be let. 

The establishment of a biological station on the Gulf coast of 
Florida was authorized by Congress, in an act approved March 1, 
1911, the cost not to exceed $50,000, and an initial appropriation of 
$25,000 was made for the purpose in the sundry civil act for 1912. 
The act of authorization provides that the State of Florida shall 
donate and transfer, free of cost, to the United States the necessary 
land and water rights required for the laboratory. Pursuant to 
this provision the Florida legislature, by act approved June 3, 1911, 
took steps for the acquisition of a site by creating a commission to 
confer with the Secretary of Commerce and Labor regarding the 
selection. A number of sites have been examined, but no final 
selection has yet been made. 


VESSEL SERVICE. 


While the steamer Albatross was engaged in investigation of cod 
and halibut grounds in the north Pacific Ocean during the summer 
of 1911, reported upon elsewhere, it was. discovered as the result of 
a survey by a board of officers that the ship was in bad condition, the 
iron deck and plates in the hull being badly corroded. Further 
examinations on arrival at Sausalito developed the fact that the 
condition was even worse than was supposed; so bad, in fact, as to 
make it dangerous for the vessel to go to sea. The original construc- 
tion of the ship was so good, however, and she is still so strong gen- 
erally, that it was considered highly desirable to ask for a special 
appropriation for comprehensive repairs and refitting. This was 
not granted during the year and will be again recommended. Mean- 
time the work of the Albatross has been confined since last autumn 
to a biological survey of San Francisco Bay. 

The steamer Fish Hawk was occupied during the summer of 1911 
at Woods Hole in connection with the biological work, and late in 
October was sent to the yard of the Pusey & Jones Co. at Wilmington, 
Del., with which firm a contract had been entered into for extensive 
repairs. During the winter and early spring the vessel was thor- 
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oughly overhauled, all of the upper works above the iron hull being 
removed and replaced with new material. A new boiler was installed, 
engines put in first-class condition, new interior fittings provided, 
and certain modifications made in the arrangement of space which 
will add to the efficiency and convenience of the vessel. As the iron 
hull is considered to be as good as when built, it is believed that many 
years’ service can be expected from the Mish Hawk with no extra- 
ordinary expenditures. 

The schooner Grampus and the smaller vessels of the Bureau have 
been engaged as heretofore in fish-cultural work in connection with 
the various stations. 


PUBLICATIONS AND LIBRARY. 


A new series of publications of the Bureau has been established 
in a form designated ‘‘Kconomic Circular.” These brief papers are 
intended primarily to be the medium of prompt report upon the 
main features and practical results of work for which a more com- 
plete account requirmg much more time in preparation will appear 
later. Economic Circular No. 1, ‘‘Condition of the mussel beds of 
the Cumberland River in 1911,” issued February 13, 1912, and dis- 
tributed among the mussel fishermen and button makers, was the 
only paper of this series issued during the past fiscal year, but others 
of the same character were ready to appear shortly thereafter. 
Through this series of circulars it will also be possible to publish brief 
notices of other important subjects not requiring detailed mvesti- 
gation or discussion but valuable as information in particular 
branches of the fishing industries. 

The following documents relating to the Bureau’s work were 
issued during the year and seven of previous issue were reprinted: 

Natural history of the American lobster. By Francis H. Herrick. From Bulletin, 
vol. xx1x, 1909, p. 149-408, pl. xxvmi-xtvu, 42 text fig. Document 747, issued 
July 28, 1911. 

Special investigation of the fur-seal rookeries in 1910. By Harold Heath. Docu- 
ment 748, 22 p., issued November 10, 1911. 

The fur-seal fisheries of Alaska in 1910. By Walter I. Lembkey. Document 749, 
40 p., issued November 8, 1911. 

The salmon fisheries of the Pacific coast. By John N. Cobb. Document 751, 182 
p., issued November 25, 1911.- 

Effects of explosive sounds such as those produced by motor boats and guns upon 
fishes. By G. H. Parker. Document 752, 10 p., issued October 12, 1911. 

Report of the Commissioner of Fisheries for the fiscal year ended June 30, 1911. 
Document 753, 70 p., issued February 23, 1912. 

Fishes from Bering Sea and Kamchatka. By C. H. Gilbert and C. V. Burke. 
From Bulletin, vol. xxx, 1910, p. 31-96, 37 text fig. Document 754, issued May 
6, 1912. 

Sound as a directing influence in the movements of fishes. By G. H. Parker. 
From Bulletin, vol. xxx, 1910, p. 97-104. Document 755, issued April 27, 1912. 
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Studies on the reproduction and artificial propagation of fresh-water mussels. 
By George Lefevre and Winterton C. Curtis. From Bulletin, vol. xxx, 1910, p. 
105-202, 4 text fig., pl. vi-xvm. Document 756, issued May 10, 1912. 

The mussel fauna of the Maumee River. By Charles B. Wilson and H. Walton 
Clark. Document 757, 72 p., 2 pl. Issued April 22, 1912. 

The mussel fauna of the Kankakee Basin. By Charles B. Wilson and H. Walton 
Clark. Document 758, 52 p., 1 pl., 1 chart, issued March 19, 1912. 

The mussels of the Big Buffalo Fork of White River, Arkansas. By Seth E. Meek 
and H. Walton Clark. Document 759, 20 p., issued March 19, 1912. : 

The Bryozoa of the Woods Hole region. By Raymond C. Osburn. From Bulletin, 
vol. xxx, 1910, p. 203-266, pl. xvm-xxx1. Document 760, issued June 25, 1912. 

There have been 535 additions to the main library during 1912, of 
which 405 were acquired by gift, 115 by purchase, and 15 by transfer 
from the Library of Congress. The additions to the working collec- 
tions of books at the biological stations at Woods Hole and Fairport 
number 280 and 200, respectively. Satisfactory progress has been 
made in cataloguing and in recataloguing, cards for all documents 
that have appeared in the Bulletin of the Bureau being about com- 
pleted. As these cards, printed by the Library of Congress, are 
‘analytical, they will be valuable not only in the various libraries of 
the Bureau but in all libraries in which its publications are deposited. 


INTRODUCTION OF REINDEER ON SEAL ISLANDS. 


An interesting experiment which has proved highly successful 
was the introduction of reindeer on the Pribilof Islands, where these 
animals, it was believed, could become an important factor in the 
natives’ economy, furnishing milk, meat, and hides and being useful 
also as burden carriers. With the aid of the Department of the 
Interior, through the Bureau of Education, 40 reindeer were secured 
and taken to the islands by revenue cutter in August, 1911, 25 being 
landed on St. Paul and 15 on St. George. The supply of reindeer 
moss and other food was adequate, and the herd passed through the 
winter in excellent condition. Twenty-eight healthy fawns were 
born m the spring, and it is believed that from the present nucleus 
a considerable herd of reindeer will become a permanent addition 
to the island resources. 


FISHERY INTELLIGENCE SERVICE FOR PACIFIC COAST. 


The Bureau has for many years maintained at Boston and Glouces- 
ter, Mass., the two principal fishing ports on the northern Atlantic 
coast, a service for collecting and diffusing information regarding 
the extent and condition of the vessel fisheries centering there. In 
compliance with the recommendations of the Bureau, Congress has 
authorized a similar service for Seattle, the principal fishing port on 
the Pacific seaboard, by providing for a local agent. Steps have 
been taken to institute this service, but difficulty in securing a 
properly qualified man has delayed the inauguratiop of tue work, 
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ENFORCEMENT OF FOOD AND DRUGS ACT. 


The Bureau of Chemistry of the Department of Agriculture, which 
is intrusted with the enforcement of the food and drugs act of June 
30, 1906, has from time to time forwarded to the Bureau of Fisheries 
for examination numerous samples of fishery products of foreign 
and domestic origin which have been collected or seized in all parts 
of the country. Reports on such samples have been duly submitted 
for the information and guidance of the Food and Drugs Board in 
proceeding against violators of the law. The expert assistance of 
the Bureau has been sought primarily for the purpose of identifying 
fishery foods, of passing on the propriety of brands and labels, and 
of determining the wholesomeness of special products. Represent- 
atives of the Bureau have attended hearings, made depositions, and 
given expert testimony in court trials. 


APPROPRIATIONS. 


The total appropriations for the Bureau for the fiscal year 1912 
amounted to $1,132,990, as follows: 


SETIE g's eames en aan eS ne ee Re AE Se reL Ss WAS Cate IR $379, $90 
Miscellaneous expenses: 
NG MININ GALLON ce sAeic Soe he ioe bas hoe Sa eae oe ee ee tree ree 10, 000 
Propagation of food fishes.......- CRETE Oe SEN eee 2 ee ee ee 325, 000 
Inquiry respecting food fishes............. Se eNe. Pee eee 35, 000 
Statistical amg Urry, ssc) oases ke ha e.o syed Van ee ae See eee 7, 500 
Maintenances o£ vVesselss fh oes6 <cas = a eee ee ee eee G0, 000 
Protecting‘ seal'and salmon fisheries... S525 2ce2cken= eee cee eee 100, 000 
Protecting sponge fisheries 1.) 2.225.255... soe tere ces eee ate ere Oe ae 5, 000 
Specials: 
Steamer: ish Haw ky re paaira ses sy ee ets OE ea ae eee apa 28, 000 
SteamersA lbatross, wireless apparatiies.=eneee essa ee ee ee 2, 500 
Continuation of construction— 
Biological station, amport, Nowa .c2% 00-0 ae ae a eee 50, 000 
Fish-eultaral station, Homer: Mann es. 22 ose sone sar oe eee 27, 000 
Repairs, ‘biclogieal station, Beautorty NGC .. 25 = a eae ees 3, 000 
Establishment of fish-cultural stations— 
South: Carolina. ce cccce ee sete eae cee ene 6 ee eee cee eee 25, 000 
Kentucky so.5 25530, ee eck Cecio oc cei en Selling ae eis 25, 000 
WYOMING. ¢ 0:56 35 opt Sohne wia eee os SR ee eed ae ee eae 25, 000 
Establishment of biological station, Gulf conee of Mloridas 5 oeeeeee 25, 000 


An itemized statement of expenditures authorized by the foregoing 
appropriations has been made, as required by law. 


RECOMMENDATIONS. 


Recommendations previously made in regard to the establishment 
of additional hatching stations are renewed. Recent experience has 
emphasized this need, which is becoming more pressing each year. 
Special urgency for increased fish-cultural facilities exists in the 
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southern and southwestern States, where desirable food fishes 
suitable for pond culture can be produced in almost unlimited num- 
bers, for the stocking of waters in all parts of the country. The 
demand for the black basses and other fishes of similar habits is so 
ereat and insistent that the Bureau is becoming more and more 
embarrassed by its continued inability to meet it, owing to lack of 
suitable stations. A number of additional hatcheries for the migra- 
tory food fishes of the coastal rivers could be operated to excellent 
advantage in various sections, including Alaska, where, in the 
Bristol Bay region, there is urgent demand for one large station, 
while in southeastern Alaska a number of smaller plants are required. 

One of the most important services that Congress can now render 
to the fisheries is to give to the Bureau the means of carrying on 
comprehensive studies of fish diseases and fish breeding. The 
establishment of a fishery experiment station for this purpose can 
not be too strongly advocated, and the representations on this 
subject contained in last year’s report of the Bureau are repeated. 

There is likewise need for a biological station on the Pacific sea- 
board, with suitable facilities for the study of important fishery 
problems and for marine fish culture, and previous recommendations 
hereon are renewed. 

In the estimates submitted to Congsess, provision has been made 
for a new steam vessel for use in connection with the fur-seal, salmon, 
halibut, and other fisheries of the Pacific coast, where the Bureau’s 
operations are rapidly becoming more important and extensive. 
This vessel, to cost approximately $225,000, is required in order to 
properly carry out the duties imposed by law. 

The successful condition and outcome of the Bureau’s work in its 
various fields and phases may be attributed largely to the faithful 
and efficient service rendered by the administrative and technical 
employees in Washington, at stations, on vessels, and in the field. 
In commending to the Secretary the chiefs and subordinates for their 
loyal support and cooperation, the Commissioner renews this fre- 
quently repeated recommendation: That the salaries paid throughout 
the Bureau be readjusted, to the end that present inconsistencies 
and injustices may be corrected, and that every employee may 
receive the compensation demanded by changed economic conditions 
and merited by individual capacity and responsibility. 

Respectfully, 
Gro. M. Bowers, 


Commissioner. 
To Hon. CHartes NAGEL, 


Secretary cf Commerce and Labor. 
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THE DISTRIBUTION OF FISH AND FISH EGGS DURING THE 
FISCAL YEAR 1912." 


CHARACTER OF THE WORK. 


More than 95 per cent of the output of the fish-cultural stations 
consists of important commercial species, notably the salmons, shad, 
whitefish, pike perch, yellow perch, white perch, lake trout, cod, 
pollock, flatfish, and lobsters. These are hatched in lots of many 
millions annually and planted by the Bureau, the fresh-water species 
principally in the large coastal streams and in the Great Lakes, the 
marine species upon the inshore fishing grounds of the Atlantic. 

The cultivation of the fishes of the interior waters, generally classed 
as game fishes, although a comparatively small factor in the total 
output, is a very important feature of the Bureau’s work, supplying as 
it does various kinds of young fish for public streams, lakes and ponds, 
fishing preserves, private ponds, private streams, etc., in all parts 
of the United States. Among the fishes most extensively produced for 
these purposes are several species of trout, the grayling, the basses, 
crappie, bream, and catfish; various others also are handled. The 
trouts are artificially hatched from eggs taken from both wild and 
domesticated stock; the basses, catfish, and others are derived from 
mature fish held in ponds for breeding purposes, or (except the small- 
mouth black bass) they are rescued from the overflows of the Missis- 
sippi and Illinois Rivers. Collections from the latter sources include 
also pike and pickerel, which are not distributed to applicants but are 
returned immediately to the main streams. 


METHOD OF DISTRIBUTION. 


The first consideration in the Bureau’s distribution of fishes is to 
make ample return to the waters from which eggs or fish have been 
collected. The remainder of the product is consigned to suitable 
public or private waters upon application indorsed by a United 
States Senator or Representative, the Bureau furnishing to persons 
interested an application blank for this purpose. The blank calls 


aThe detailed report of the distribution of fish and eggs forthe fiscal year 1911 was not printed. In- 
cluded in the report for 1912, however, will be found a summary of the distribution and tables of fish and 
eggs furnished to State fish commissions and to applicants in foreign countries during that year. 
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for a description of the waters to be stocked, and by this information 
is determined the species of fish that is suitable and the number that 
may be allotted to the water area in question. Certain predaceous 
species, such as the basses and perches, are not furnished for waters 
inhabited by trout or other valuable fishes to which they would be 
destructive. Nor, of course, are species like trout and salmon fur- 
nished for waters already stocked with fish that would prey upon them. 
The fish are carried to their destination in railroad cars equipped 
for the purpose, or by messengers who accompany the shipments in 
baggage cars, and are delivered to the applicant free of charge, at 
the railroad station nearest the point of deposit. The applicant is 
advised by telegraph when the shipment will arrive, and is expected 
to make due provision for care of the fish until planted. Definite 
instructions in this respect are furnished at the time of shipment. 
During the past fiscal year (July 1, 1911, to June 30, 1912) the 
Bureau received 9,446 applications for fish, and a very large per cent 
of them were for the basses, crappies, sunfishes, and catfishes, for 
stocking artificial ponds on farms. ‘The demand for such fish has for 
some time been greater than could be met with available resources. 


SIZE OF FISH WHEN DISTRIBUTED. 


Fishes are distributed at various stages of development, according 
to the species, the numbers in the hatcheries, and the facilities for 
rearing. The commercial fishes—such as the shad, whitefish, lake 
trout, pike perch, cod, etc., hatched in lots of many mulions—are 
necessarily planted as fry shortly after hatching. Atlantic salmon, 
landlocked salmon, and various species of trout are reared, in such 
numbers as the hatchery facilities permit, to fingerlings from 1 to 6 
inches in length; the remainder are distributed as fry.” 

The basses, bream, and other sunfishes are distributed from some 
three weeks after they are hatched until they are several months of 
age. When the last lots are shipped the basses usually range from 
4 to 6 inches and the sunfishes from 2 to 4 inches in length. The 
numerous fishes collected in overflow lands—basses, crappie, sun- 
fishes, catfishes, yellow perch, and others—are 2 to 6 inches in length 
when taken and distributed. 

Eggs are distributed only to State hatcheries and, occasionally, 
to applicants who have hatchery facilities. 


a The varying usage in the classification of young fish as to size Las caused such confusion and difficulty 
that the Bureau has adopted uniform definitions, as follows: 

Fry=fish up to the time the yolk sac is absorbed and feeding begins. 

Advanced fry=fish from the end of the fry period until they have reached a length of 1 inch. 

Fingerlings=fish between the length of 1 inch and the yearling stage, the various sizes to be designated 
as follows: No.1,a fish 1 inchin length and up to 2 inches; no. 2, a fish 2 inches in length and up to 3 inches; 
no. 3, a fish 3 inches in length and up to 4 inches, etc. 

Yearlings=fish that are 1 year old, but less than 2 years old from the date of hatching; these may be 
designated no. 1, no. 2, no. 3, etc., after the plan prescribed for fingerlings. 
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SIZE OF ALLOTMENTS. 


The Bureau does not attempt to furnish to any one applicant 
more than a brood stock of fish for a given private pond or stream, 
it being expected that these will be protected until they have had 
time to reproduce. The number of fish in an allotment is, however, 
a variable quantity, depending upon the species and the age at 
which distributed. Brook trout, which are distributed both as fry 
end fingerlings, are allotted in much larger numbers as fry than as 
fingerlings 3 or 4 inches long. Pike perch, which, owing to their 
excessive cannibalism, can not be reared and are consequently dis- 
tributed as fry, may be supplied in lots of half a million, where an 
equal water area would receive only 200 or 300 young bass from 2 to 
5 inches long. These latter larger fish have a much better chance of 
reaching maturity than have the fry, and the actual value for stocking 
purposes of a few hundred fingerling bass may therefore equal many 
thousand times this number of pike perch fry. 


SPECIES CULTIVATED. 


The species handled by the Bureau in 1911 and 1912 numbered 
some 50 fishes and the lobster. Of these, the followmg were arti- 
ficially propagated: 


THE CATFISHES (SILURID): 
Horned pout, bullhead, yellow cat (Ameiurus nebulosus). 
Marbled cat (Ameiurus nebulosus marmoratus). 
THE SUCKERS AND BUFFALO-FISHES (CATOSTOMID®): 
Small-mouth buffalo-fish (Ictiobus bubalus). 
Common buffalo-fish (Zctiobus cyprinella). 
Black buffalo-fish (Ictiobus urus). 
THE SHADS AND HERRINGS (CLUPEID2): 
Shad (Alosa sapidissima). 
THE SALMONS, TROUTS, WHITEFISHES, ETC. (SALMONID.®): 
Common whitefish (Coregonus albus and C. clupeaformis). 
Lake herring, cisco (Leucichthys artedi). 
Chinook salmon, king salmon, quinnat salmon (Oncorhynchus tschawytscha). 
Silver salmon, coho (Oncorhynchus kisutch). 
Blueback salmon, redfish, sockeye (Onchorhynchus nerka). 
Humpback salmon (Oncorhynchus gorbuscha). 
Dog salmon (Oncorhynchus keta). 
Steelhead trout, hardhead (Salmo gairdnert). 
Rainbow trout (Salmo irideus). 
Atlantic salmon (Salmo salar). 
Landlocked salmon (Salmo sebago). 
Blackspotted trouts: Yellowstone Lake trout or cutthroat trout (Salmo lewist); 
Tahoe trout (Salmo henshaw?). 
Scotch sea trout (Salmo trutta). Introduced species. 
Loch Leven trout (Salmo trutta levenensis). Introduced species, propagated in 
limited numbers for observation. 
Lake trout, Mackinaw trout, longe, togue (Cristivomer namaycush). 
Brook trout, speckled trout (Salvelinus fontinalis). 
Sunapee trout (Salvelinus aureolus). 
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THE GRAYLINGS (THYMALLIDZ): 
Montana grayling ( Thymallus montanus). 
THE SMELTS (ARGENTINID): 
American smelt (Osmerus mordaz). 
THE BASSES, SUNFISHES, AND CRAPPIES (CENTRARCHID#): 
Crappie (Pomozis annularis). 
Strawberry bass, calico bass (Pomozis sparoides). 
Rock bass, red-eye, goggle-eye (Ambloplites rupestris). 
Warmouth, goggle-eye (Chxnobryttus gulosus). 
Small-mouth black bass ( Micropterus dolomieu). 
Large-mouth black bass ( Micropterus salmoides). 
Bluegill bream, bluegill sunfish (Lepomis pallidus). 
Other sunfishes, chiefly Hupomotis gibbosus. 
THE PERCHES (PERCID#): 
Pike perch, wall-eyed pike, yellow pike, blue pike (Stizostedion vitrewm). 
Yellow perch, ring perch (Perca flavescens). 
THE SEA BASSES (SERRANID): 
Striped bass, rockfish (Roccus lineatus). 
White perch ( Morone americana). 
THE PORGIES (SPARID): 
Porgy (Stenotomus chrysops). 
THE Cops (GADID#): 
Cod (Gadus callarias). 
Haddock ( Melanogrammus xglefinus). 
Pollock (Pollachius virens). 
THE FLOUNDERS (PLEURONECTID#): 
Winter flounder, American flatfish (Pseudopleuronectes americanus). 
CRUSTACEANS: 
American lobster (Homarus americanus). 


After the annual seasons of high water in the Mississippi basin, 
great numbers of young fish are left in sloughs and pools when the 
waters have receded, and would eventually die by the drying up of 
these shallow places in summer or freezing in winter. Large collec- 
tions are made from such sources, for return to the original stream 
and, of the most abundant species, also to supplement the hatchery 
stock for distribution. The fishes so collected in 1912 were as follows: 


THE CATFISHES (SILURID): 
Spotted cat, blue cat, channel cat (Ictalurus punctatus). Only limited numbers 
obtainable. 
Horned pout, bullhead, yellow cat (Ameiurus nebulosus). 
THE SUCKERS AND BUFFALO-FISHES (CATOSTOMID2): 
Small-mouth buffalo-fish (Ictiobus bubalus). 
Common bufialo-fish (Ictiobus cyprinella). 
Black buffalo-fish (Ictiobus urus). 
THE MINNOWS AND CARPS (CYPRINID2): 
Carp (Cyprinus carpio). Distributed in rare instances, for waters unsuited to 
other species. 
THE PIKES AND PICKERELS (EsociD#): 
Pike (Esox lucius). Restored to the streams; not distributed. 
Pickerel (Esox reticulatus). Restored to the streams; not distributed. 
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THE BASSES, SUNFISHES, AND CRAPPIES (CENTRARCHID2): 
Crappie (Pomovis annularis). : 
Rock bass, red-eye, goggle-eye (Ambloplites rupestris). 
Warmouth, goggle-eye (Chxnobryttus gulosus). 
Large-mouth black bass ( Micropterus salmoides). 
Small-mouth black bass ( Micropterus dolomieu). 
Bluegill bream, bluegill sunfish (Lepomis pallidus). 
Other sunfishes, chiefly Hupomotis gibbosus. 

THE PERCHES (PERCID): 
Yellow perch, ring perch (Perca flavescens). 

THE CROAKERS (SCIZNIDZ): 
Fresh-water drum, sheepshead, gaspergou (A plodinotus grunniens). Only limited 

numbers obtainable; not distributed. 

THE SEA BASSES (SERRANIDS): 
White bass (Roccus chrysops). 
Yellow bass ( Morone interrupta). 

THE SMELTS (ARGENTINID#): 
American smelt (Osmerus mordax). 


Certain introduced species are propagated to a limited extent, as 
follows: 
THE MINNOWS AND CARPS (CYPRINIDZ): 
Goldfish (Carassius auratus). Propagated for ornamental purposes; not dis- 
tributed. 


Ide (Leuciscus idus). Cultivated variety, golden ide. Propagated for ornamental 
purposes; not distributed. 


SUMMARIZED STATEMENTS OF DISTRIBUTION. 


The following tables summarize the number of eggs and fish actually 
distributed during the fiscal years 1911 and 1912, or in other words, 
the output of the hatcheries with all losses in transportation deducted. 


SuMMARY BY SPECIES OF THE DISTRIBUTION OF FisH AND Fish Eaas DurInG THE 
Fiscat YEARS 1911 anp 1912. 


FISCAL YEAR 1911. 


| Fingerlings, 
Species. Eggs. | Fry. yearlings, and Total. 
adults. 
| 
GaGli sla petecle entire ee a erate ae eos ee See Ae Ae Sr Wore cemoseuoodar 358, 540 358, 540 
CARD teasers sk oses See ee eae cece Men|is Sees on neem ee Sala A tk es aoe 1, 425 1, 425 
PB TitTal Oct Shee se eae ae See MRL EFFI Mate gy fare 1, 260, 000 233,514 1, 433, 514 
ST ce SN ie EE NE a > bay IC ele Ee AO | O15214 000d: sence ee gee 91, 521, 000 
Wihttelishmecesssseos a: meee oisiee erences 61, 010, GOO | CLUS EG ea oaeensacuor 362, 573,750 
Wakoihernin pets eeoe see ek SS ee ee ee eae | A000 000) Ren ee ase asaee a 4, 600, 000 
mulivemsalimonicse skee- ase ee ce oe 2,391, 900 652165096) | eae es ces eee 8, 607, 996 _ 
@itinookssalmoneece sents cas hectisaseice 37,314, 514 16, 739, 804 322,360 54, 376, 678 
iblueWackesalm ones oe ele 1, 500, 000 TOO S490 S900s| eee cece settee 101, 990, 900 
eum pbackssalmons: 22522222! ds ote 22 | see e cee SOOT SONS eee eae ee ae 460, 150 
Woe Salone ces Mas cecete nce Acolcseecles onseseee eee I, 695,000) heaesaee 5s. eee 69, 000 
MiLeGlNen GMtLOULasea= eset cacctd fa nceee : 660, 000 3, 870, 794 63,875 4, 594, 669 
ain bOWstlOUbeseses «cress esses cee ae 1, 202, 100 915, 660 1, 881, 553 3,999, 313 
J\UIEIR OSLO. oo coy Eee oReaeee aoe Eeaasee see eanes 2,854, 084 23,000 2,877,084 
iandlockedisalmont=---.-.22-2.:522--- 331, 000 234, 221 177, 683 742,904 
Blackspotted trout.....-...........--2- 1, 496, 000 420, 026 3, 107, 560 5,023, 526 
NGC BIbeV CENTEGTIU PE cert 81,255: | ach eee eel Seema ee ee 68, 125 68, 125 
Valco ut Ou eee eee ee nee Lk Coy 6, 587, 500 18, 801, 950 1,931, 500 27,320, 950 


ISAC) 47a) Frege ce ea 455, 500 6,793, 545 5,341, 607 12, 590, 652 
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SumMMARY BY SPECIES OF THE DISTRIBUTION OF FISH AND FisH Eeas Durinc THE 
FiscaL YEARS 1911 anp 1912—Continued. 


FISCAL YEAR 1911—Continued. 


229, 599, 960 


3, 426, 106, 826 


32,214,271 


Fingerlings, 
Species. Eggs. Fry. yearlings, and Total. 
adults. 
Sumapeetrouteeses- sone ee eee ee 10,000 79, 685 10 89, 695 
Grayling: Sate Sen ee RO re nyt ee 155, 000 18425670: Sess eel soeee sens 1,997, 670 
Crappie~and! strawberry, DasSisc <a < ool eeines ie oe ice | eae cssisee asec 147, 269 147, 269 
ROCK DASS ES ER Cie kn 5 aig ciate Sai aia wet ate] Stay Sioa teyarae Nate aaa ieee eva $2,941 82,941 
Wiarmouth bassi S98 ico cae Pee ae Sea eee ee ae Se a ee 200 200 
Smallmouth black Passe re: asm ocean ee eens ae se 614, 000 102, 537 716, 537 
arze-mouthiDlackiDAass: o-s-o2s22 es sacle ne ecioeciisieee oe 8,000 497, 592 505, 592 
Suatish (bream) eee seca -cee see cee Isis. 5 5 ceslea cepeneenG Se See eemeee 470, 667 470, 667 
Rikee perches mat Deis ye pete gate a | 424,000,000 D7Ss0205 000M eee eee eee 702, 030, 000 
SViello wap erehisce ns cast esate aoe eee 6, 200, 000 434, 691, 150 11,116 440, 902, 266 
Stripedubasst 2225 eeesee eee eee ee ees cetera 15318; O00 Se seameneee eee 1,318,000 
Wihtite perc hiereee aly aetiel Merete | 15, 000, 000 427 Vie 5O0s| as eo ee ee 442,177, 5¢0 
VieHOWsDASS << oon enlseccas ee oem eeaee cis levsia Su teeite atstan sl <cyee oe ean omer 2,451 2,451 
Scup esse ei eRe te Scie da ea ne ec DOS; OO0N |e gee aaa eee 568, 000 
COG S35 Bo oO SOE AR Rie Stee AR SS ee Oe ee L7O STOO! ee eee aaa 179,311, 000 
ROM OC Kats see eee ae oa Re ea aoa he [eae eatarate eit sae 24,230 000N bess sceeeeoce a 114, 230, 000 
Haddocks a2 o25taeondcaae iets cee eenaee | Siaee Ane Seas Oe 19S 139) CO0se eee ee eae 19, 139,000 
WAti Sheps Sse ae ee eS Bag Ren aurae ae 8882763" O00) ee eee eee 888, 763, 000 
TPA Of Foy een tre alee Be ean Co CL ae ace 170, 631, 000 1,571 170, 632, 571 
Motalcatec sateen ce cee oe ee 558,313,514 | 3,073, 153, 985 | 14,827,036 | 3,646, 294, 535 
! 
FISCAL YEAR 1912. 
Cathishe on 525 fet weesate acer s es See ES oe sane eee alnstoretse iota aia este area 208, 381 208,381 
CaM ete oho secs ste s Heel aa ae eet te etaiote| = meine ac bein nn s= |tee wisiore oe Riomenee 424, 402 424, 402 
Buflalo=fish os. cscs Ase vcew eee eas ios eater assess 775, 000 175, 229 9a0, 229 
SHAE Soe ose cenee een eee eer oe 2, 623, 000 1725975; OOS seac= meee eet 175, 598, 000 
Wihlitefish= so ccs jae tctsanee ee oases comes 9, 562, 500 1253015; O00) Seam seeee ae senee 135, 177, 500 
Lake herring sees hen52 Some ck oe corse Soe esee meas one 165070; COON See esteeeeiee ee 16,070, 000 
Silver salmon sce sasch eck sce meee esas 2,000 12,955, 824 39, 875 12, 997, 699 
Chinook:salmon ge oe oecsen sees eae eee 28, 697, 550 31,040, 893 1, 496, 260 61, 234, 703 
Blueback salmont-- ech teen oee- eee 2,000, 000 80, 765, 573 10, 656, 700 93, 422, 273 
Humpbackisalmony ces aeccees cee ectiee eee ecce 6,716, 325 1, 679, 300 8, 395, 625 
Dog Salmon sac ue see ee ee ee ee ee tek Meets 2,495; 0005/2 2saoccensne 2, 495, 000 
Steelhead trout osc- se secm ees 808, 000 4, 288, 415 404, 190 5, 500, 605 
Rainbows wrouteoee ee tenes sere e cee 1, 208, 179 660, 935 2, 265, 612 4, 134, 726 
Atlantie salmon........ SPR as: eter BES eee reese 1, 841, 221 22,7004 1, 863, 932 
Landlocked salmon: oj. -..22--s2s--<cm-e 196, 000 297, 298 79, 152 572, 450 
Blackspotted troute- esse seme es ace oes 6, 389, 631 1, 578, 000 6, 285, 820 14, 253, 451 
Lochbeventrouti.e 2 eos 9-55 RS a eee nicics soe elmisiosins 66, 300 66, 300 
WAKOMUTOULTSscete nes ese Se cee eee aesce 3, 650, 000 21, 547,700 1,950, 660 27, 148, 360 
IBTOOKSUTOUPeeecicce ala seces somes 613, 100 4,873, 694 5,316,919 10, 803, 713 
HUNApeetTOUtoe Meese cote eee eae incon oe toee 249 708. || ='o.s/aclstos aes sic 249, 753 
Scotchiseastrout eo ios cece sci caa see aes aes ces shew on lease coeeminees 10, 572 10, 572 
Giraiy lim Bee coe cae ecte tees ee ae eimai tears 200 000 3|} Serciois sc Seieacisee etc ecemmen mene 200, 000 
@rappierand'straw berry: Dasss acer 2 ancl sso epee ee elaseceaeeeeceeeee 117, 303 117, 303 
Rockbhassiaas eee nes ee 65, 642 65, 642 
Warmouth bass 2,971 2,971 
Smalleniouthiblacke bassteseeec so cease eee eee 454, 500 107,099 561, 599 
iarge-mouthiblaekipassesone eerecee oes Soeee eee ee eee ene 18, 100 485,993 504, 093 
OUNTISH(DLVOAM) 2 coc mec omic eh Oreo Le alae a eee eel tela eee eres 228, 300 228, 300 
nike percheesseeses sae Wi Sed nse 122, 500, 000 208, 950, 000 331, 450, 000 
ERG Sst kite atioeeie wien Mee wc siba dearer eels re aero eee oe Sa cele se eae eee one 4, 420 
Yellow perch wede se ee cee 8, 500, 000 474, 284, 595 482,790, 515 
SivipedjPass 2) gs chases ceccaceeeaece seo |eseeeee aadesiece 5, 356, 000 5,356, 000 
White perched herr cme cece ee raene 15,000, 000 452, 900, 000 467,900, 670 
Sel eta se ee ayers eee oi a ae cee Behe had 27,650, 000 9, 575, 000 37,325, 650 
a Ala I= Fl Of: Coico) EE ge He ree FA UE EY mena ae Coes | es ees 1, 500 
Beara eet SST sisiseisicicee eeisice oie 11, 720 
237, 123, 000 237, 123,000 
290, 370, 000 290,370,000 
95, 153, 00 95, 153, 000 
965, 449, 000 965, 449, 000 
201, 728, 000 201, 728, 000 


3, 687, 921, 057 
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ALLOTMENTS oF FisH AND Eaas To STATE FISH COMMISSIONS FOR THE FISCAL YEARS 
1911 anp 1912. 


State and species. 


California: 
Chinook salmon’. 2.2: s. 5 s260- ene 
Grayilin gees sscseccscecsoseecen se 


Colorado: 
Blackspotted trout 
Brook trout 
Grayling 
Rainbow: trout 

Connecticut: 
Brook trout 
Pike perch 
Mihiteqperchi j.-eiacis ace asa - 
Yellow perch 
Shad 

Idaho: 
Rainbow trout 

Tllinois: 

Pike perch 
Lake trout 
Crappie 
Sunfish (bream) 
Yellow perch 

Maine: 

Brook trout 
Landlocked salmon 

Massachusetts: 
@hinookssalmon: 22-2 -<2=52.2--5.- 
White perch 

Michigan: 
NeakentrOU tenes se a2 LOS Ee 
Landlocked salmon 


Pike perch 
Minnesota: 

@hinookssalmonsascs--.2ssees = 25. 

Lake trout 


Steelhead trout 
Missouri: 
MBTOOK a trOUbeae wiersrane Sse cle we ee 
Ran DOWstlOUlone peuaete eens coca 
pukeyperchiee. ssc. 25-5 « Se ase 
Yellow perch 
Grayling 
Montana: 
Blackspotted trout 
Whitefish 
Nebraska’ 


Nevada: 
iBlackspottedtrout.-= ce 2--.---4-5- 
Brook trout 


New Hampshire: 
Chinookssalmoneaces-2 ase. = eee 
New Jersey: 
Pikes pereh = eaasisecccces setae sa 
New York: 
iBlackspotteditrouts-- 2225+ -----5- 
Lake trout 
North Dakota: 
Steelhead trout 
IRikempercheessnics nee siseesstee ce soe 
Hs Blackspotted trout---...-.......-- 


0: 
Pike perch 

Oregon: 
Blackspotted trout 
Blueback salmon 
Brook trout 


Eggs. 


32, 952, 514 


15, 000, 000 


8, 000, 000 
100, 000 


25, 000 
“10, 000, 000° 
50, 000, 000 


200, 000 
25, 000 
100, 000 


25, 000 


25, 000 
3, 000, 000 


100, 600 


200, 000 
12, 500, 000 
50, C00 


187, 775, 000 


273, 000 
1, 500, C00 


1911 
Finger- 
lings 
Fry. | yearlings, 
adults. 


1912 


Eggs. 


Fry 


Finger- 
lings, 
yearlings, 
adults. 


20, 525, 550 
50, 000 


50, 000 


25, 000 
2,000, 000 
15, 000, 000 
5, 000, 000 


10, 000 
160, 000 


30, 000 
50, 000 
15, 000, 000 
2,500, 000 


40, 000 
50, 000 


200, 000 


8,000, 000 


100, 000 


3,000 
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ALLOTMENTS or FisH AND Eaas To State FisH COMMISSIONS FOR THE FIscAL YEARS 
1911 anp 1912—Continued. 


1911 1912 
State and species. Finger- Finger- 
lings, lings, 
Eggs. Fry: yearlings, Eggs. Fry. yearlings, 
adults. adults. 
Pennsylvania: 
Makeyeroui ticks se ese ae ac be Se eee | eaeee ee eal eae etre || aes seats 1003000 )| eee ae eee 
Wihitefishafonco Seth esce ee sess VU) |e neds ecoleanocsasa5| boososoessoo|ssosccncedliscaacoscud 
IRiketperchioke eo cee st acecmeseebecee 1515725; 000s) sess na lo see tron ses| Cmte alk, tens | tte esr e oe ereneenearte 
Silversalmon. 22062-2222 oc ne 100;:000, |. -Gas ee c|/Se2s kesh aeeesacee ee coeseee aS | heer ues 
Rhode Island: 
Landlocked salmon.........------ 20Z000 |e. Sosde sally e G2 setaretetelne oe dese ae seer eee 
Utah: 
Vermont: . 
Chinooksalmon.2-2 2. .22---+------: 50; 000). 2 =\2ee- = 750 100;000 4 122. cea eee eeeee 
Dllver/ Salmons ee see Sa laleeatel| sists see aeoe 5, BOO EBs eo Sad lace cecal e's SERN ae 
aketTOUts: Msi ee-< so siscs = os tees LOOM OUO |e areas eaerteteees TOO 000 fi Ss seis od | Seema 
Tandlocked'salmon..-22.2--..:-2: 20000) acsesece ic (Ses seeeeee 15000). sfose oes soe eceeeee 
IBTOOKIELOUT Hee aoe eee beeen | see ec atere | ste felon tewi | ey te otters | ae tee eee ae ener 300 
Steelheaditrowte cme: ceseeee ones nee ce eee od | See ean eee seinem cis 58,000) Sasae- ces aaeoeeeeee 
Washington: 
IBTOO KS tTOU ba eenc S- Sac s seer Coe Sete eee | Sein cine cia ete ceteris ‘50,000! jan aee eee |S ee 
TIEN 7 ON ee Bes occBooceuododcl hoauasas o6cs|Saccaanaes||-daocoress 100;.0000) 2 Potoce c| Sete secs 
Wisconsin: 
IWIHITEfSHe ee ao cnc cerns scence 4; 000;.000)i'; 22/22 .<2'=!] 52 nc en 5; 000/000. 2-2 eclh see ceieme 
Ti @keuurOoUbe se aesiseinc seipisse ce eens PED OU OY | bossaoe sac posaesaene||pponeeoanoos|soonedoncalboacecaase 
Sirsa lores ye Wage Ae A enoe Soe eecoso = sal\babeesonosso| Sonoccadad|Paocancues 100; 000K See ees eee eects 
Wyoming: 
si Blackspotted trout......-.-..--.-- ASS O00) Peers cacie ll stemeieinte er 2 OOO O00 I See aa eae | eres eteteteare 
EAL DO WACLOW Us =p ase = oe laiarano oe 50, 000 AS O00! \\Sawcreceee 13855000 |e ceectereteiste a mecesreteterersees 
Steelhead trout. <- 5. .2- 5 sonce eee GO QOOR Seema ese sere 100;000))|- Js see omleceece rice 
(Grey TTT pate ele raterele ceteris sie BU ROIOS Eeaceneeen| Sesasannen SScosssseseo Geocosauae Bacocccouc 
MaAkentroutas ce stee eee eee ee seat 255,000) | Seeeseeeee| Sock sene 50000! ieee. ces ee ee see 
BIKAR Gs SagenaspooEl oooode saad] hancescesasa|-sadocscen)|Susecsaace T5OSO0ON 2 Seated lace -eeaees 
Ota lees tema eanlc eee ere 550, 470, 414 |1, 029, 800 1,060 |206, 734,550 |3, 100, 000 16,300 


SHipMENTS OF FisH AND Eaas To FoREIGN COUNTRIES DURING THE FISCAL YEARS 
1911 anp 1912. 


1911 1912 
Country and species. = ate 
Eggs. Fry. nee: Eggs. ines. 

Austria: 

IRAN Ooh MAK Ege A Sas p noses eee boas naeboscebos||seso5oeas4| eaeecqsehoor |basnqoso5 sr 1O0XO008 Seeaeeeees 
Brazil: 

Small-mouth'black bass <2)< << 52-0 2-0 0 = =< \setsie ===! 1am =i NAO UNI Se aasececallssdsansace 
Canada: 

PAO Perel sre estes sets e lal= wterw ole ole eee ete = ate ial m= ata miafatnin wiclelnie 6; 0005 O00!) 2 = seer iara a | ree ree ar | serene 
Cuba: 

Lah OV eIARO A Hey aoop Oca eon See Soot anoeare scons bsreadaeadllsséadsenoshe 050) eee sects | eet 
France: 

Teta ony, ALOK DLP AaB GepS aaa e SDD oon Ome See ose |(Geaoun sece||eadeccos 5occ|boconosSut 25; 000: |seeeeeemire 
Germany: 

iRambowslrout sa cseseese sce ae eee eee 50000 | Peereetetat= relceagecerns FOS OQU oe seecocc 
Japan: 

Brook t8OUtsens -oeacce cemmemias Seewiees coe ses oo ea er eer eee iieteem tela | cierttatane 20: 000) hansen 

Rain DOW tlOUt a aaaee occ s aera eta eisa soe seme ale terete reece late ote telat into 900008] Sao secee 
Portugal: é 

aM DO WatLlOUbs ease sass ee eee eee eee eae SUA(10) | Beenesceoesa beSdoboo5 SOLO00 FR Sxaseeccee 
Sweden: 

1 Edd) of): Bey Bea See See aa rs HoaEeSeooeacoaced pecencecas| bhacocppoasd inneomnocnc jppooceagEor 206 

ANNE hoes ppaoouBpocdoacaLec us acuconDpsdegade 86,000 | 6,000, 000 2,050 | 335,000 200 


DISTRIBUTION OF FISH AND FISH EGGS, 1912. 115: 
DETAILS OF OUTPUT FOR 10912. 


Notwithstanding the severe handicap placed upon the Bureau’s 
work by abnormally unseasonable weather during the spawning 
period of many important species, the egg collections were 225,000,000 
in excess of those of the previous year, and the output in round num- 
bers exceeded that of 1911 by 41,000,000 fish and eggs. The species 
produced in larger numbers in 1912 included the cod, lobster, flatfish, 
pollock, haddock, shad, cisco, the silver, chinook and humpback sal- 
mons, steelhead, rainbow, Sunapee, and blackspotted trout, white 
perch, yellow perch, striped bass, warmouth bass, white bass, fresh- 
water drum, and smelt. 

The following table shows the work of the different stations in 1912 | 
the period of operation, and the eggs and fish delivered by each 
station for distribution. It will be noted that transfers of eggs and 
fish from station to station are frequent, serving economy and 
convenience in transportation where the shipment consists of eggs, 
and giving advantageous distributing centers in the case of young fish. 


STATIONS OPERATED AND THE OuTPUT OF EACR FoR THE YEAR 1912. 


Output. 
Station and period of : 
operation. Species. Fingerlings, Total. 
Eggs. Fry. yearlings, 
and adults. 
Afognak, Alaska: 
Entire year. -...........- ‘Bluepackisalmon=seas|seceseee nee 7,738,000 | 10,656, 700 18,394, 700 
Humpback salmon-.--|-2----<----- 4,150,000 | 1,679,300 5, 829, 300 
Baird, Cal.:@ 
MyGIne yyiCateem= = «eee 185 G0%0):c11 KO) bl is SOBs on acoe| Hansa Sanco seemE Me eAOsece 47,000 47,000 
Chinook salmon....... 60, 000 (ee SRC Pay eaesuenaoce 7,303, 325 
VaAINDOW UrOUbs ccc ee |ao--cc cee == LOSO80) Pe cee caer 10, 080 
Battle Creek, Cal.: 
eC J aN aera cis aeiereste Chinook salmon....... EE OSOR O00) | Sees seeerer eels aaa ke 11, 090, 000 
Hornbrook, Cal.:@ 
JNO =e oeeaecocoeoc Rainbow trout......-. 650, 610 406, 455 |...... Bcc 1, 057,065 
Mill Creek, Cal.:@ 
INORG Ee sGoseselneaee Chinook salmon....... 955415500) 12 rom re Seve sisie|s = cee che = 2s 9,547,550 
Sparks, Nev.: 
ArmA Ease criciiaci5 Black spotted trout.... COLE GS es | orem (oer te ll Sones Rp ee 171, 631 
Rainbow trout........ UE ohio  ceeObecoaeacE tebucecasae: 14,369 
Baker Lake, Wash.: 
NINO Calan. cee 2-1 Bluebackssalmonz.-.a.|5-2.-22eeo2 BGO2NOTSi nese teenies 4,692,573 
Chinook salmon-_..-...}........---- GS500) or eee setae 6,500 
Humpback salmon....}.........-.- hc 2 eee 1, 425 
SilvermSalm On eer eerie eee sec eceeae US CUO SO a scoccanssce 1, 670, 974 
Birdsview, Wash.:@ 
Entire year............ Chinook salmon.......]...........- 1S O00} eseeeeeseee 181, 000 
Etimipbackssalmon se. |S eee ee eee HG 500M Seco ne esos. 1, 116, 500 
Silver salmon......... 2,000 ‘as WOR M0) Nemec ocsacsaes 5, 105, 000 
Steelhead trout....... 733, 000 250014650)! eee 2,734, 650 
Duckabush, Wash.: 
IDpaAye aCe peeeseeeede Wogisalim ones s-ees-ee| soe eee eee 1,856,000 |... 1, 856, 000 
iciumpback salmonts-2|sns omens ae 945,000 |... 945, 000 
PilverSalmoniaer= see ee seee eee 504, 500 504, 500 
Elwha, Wash.:¢@ 


Un 3 Ra A sae See Gorey a has tee ee DET OOOH: ecneras eee 257,000 


a For convenience in handling, transfers were made as follows: 

Baird to Central Station, 20,000 chinook salmon eggs. 

Hornbrook to Clackamas, 100,000 rainbow trout eggs. 

Mill Creek to Nashua, 100,000 chinook salmon eggs. 

Birdsview to Quilcene, 435,000 humpback salmon eggs and 450,000 silver salmon eggs; to Ducka- 
bush, 492,000 silver salmon eggs; to Central Station, 48,000 silver salmon eggs; to St. Johnsbury, 2,000 
silver salmon eggs and 25,000 steelhead trout eggs; to Duluth, 75,000 steelhead trout eggs; to Bozeman, 
25,000 steelhead trout eggs. 

Elwha to Quilcene, 60,000 silver salmon eggs. 
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STaTIONS OPERATED AND THE OUTPUT OF EACH FOR THE YEAR 1912—Continued. 


Output. 
Station and period of 4 ’ ; 
operation. Species. Fingerlings, Total. 
. Eggs. Fry. yearlings, 
and adults 
Baker Lake, Wash.—Con. 
Illabott, Wash.:4@ 
HNtire yealsec cesses Chinook salmon. .-...-|.-2...------ 29, 128 - 
Humpback salmon....|... 3 106, 000 
Silver salmon. ... 3 1,769, 465 
pteelhead troultaco= esl eciececeins 255, 665 
Quilcene, Wash.: 
HITIGITOVieOToc elects - Dopisalmonye-eieaccseclee cna aceeest 639, 000 
Humpback salmon....}...........- 397, 400 
Silversalmon Sees oce| sence eee 1,295, 000 
Steelhead trout....... 47,000 74, 000 
Battery, Md.: 
Apr May aacaeth seecacs Shaduyicsaseceecoceeee | einseeeeeeee 107336;.000))|2 ace. toeees 10, 336, 000 
Wihiteperch< 2.4.2. 15,000,000 | 452,900,000 |............ 467, 900, 000 
Wiellowsperehs sss stele. | Seieectisnsieins 210} 100) 000" ee sentacicerene 270, 100, 000 
Boothbay Harbor, Me.: 
Entire year......-...-.-- (ine len aan boabobsasaasss| KaonocosseSe 65230; 000) Fee eacke esac 6, 230, 000 
Mla tfishiios soe seeleoeeasnecees ASN 1690008 |e Sasmeens 490, 169, 000 
Sd dock 238s arcccee ee lLeweseescoee 115316; 0008 ee So eeetiecee 11,316, 000 
MODSbER a secinc cece vould ecceoee 17957953 OOO) | Bae mew msrarciere 179, 795, 000 
Bozeman, Mont.: 
EMTITO LY CAD foci cists cimiatsin1 <I Black spotted trout. ..|............ 1,063,000 611, 000 1, 674, 000 
IBTOOK Grow besiaenecicisan| cece mae merr 14, 000 225, 500 239, 500 
Grayling esses cee PADUA Ui Re Aaa rer aoencl locichaReastor 200, 000 
ain bOwebrolllss seems Soca cteeee | pomiecneceeeees 91,500 91,500 
Stealheadt troutes cman) octetetinccactee| seememecseees 6,700 6, 700 
Yellowstone, Wyo.:@ 
July—AULs esc ccscccce Black spotted trout=2.|| 163218) 000i|Sss—ceseeaemee|ssseeeseene 6, 218, 000 
Bryans Point, Md.:@ 
APE-May-decoes case sses Shadissaac-ccoee cesses emeceeeeces SON769; OOM stems ceeieae 80, 769, 000 
iellow-perch=22 scenes) once escee LOIS6795 099" [Meee eeeeeee 191, 679, 595 
Cape Vincent, N. Y.: 
WINGITELY.CAL> <ceccisincececis Brook troulbe ccs ceiese ail aiacceeenees OISOOON ERR aeeeceee 919, 000 } 
Makewnernne sic caaescctllneseceaaee O51 000K Pec ceeeuece 95, 000 4 
Make TOUleenencanice|eceeeee sees 2 STORIOO) | Seen ceinceree 2,375, 700 | 
Landlocked salmon...}...........- SYOVOr|eeeeeececes 5,070 ; 
(Pike Perclieea ace eices| ee seeee sees 165:700;,000) | 2 sec. c eae 16, 700, 000 
Rainbowstroulls.\..cicecleccee coseeee OS 000) Ps Sec cenens , 000 : 
Whitefish 22 (2 25.c0.0<e |p osmictectesmee 10;400000) Reco nenee ene 10, 400, 000 
Wiellow.perchesd jjecots|om eee cnene 650, 000 550 650, 550 | 
Central Station, Washing- 
ton, D. C.:4@ : 
Entire yearn... - ss 26- Blackibass2 Soc cceeiccls|-\sinceesiosees| somata ee cee 6,675 |. 6, 675 
Brookstroultescersec cee | sseemacceee DA; 400i sarrseies sees 24, 400 
(Oi ieesn eon onoebod bepposeoorse beosbendopeces 3,395 3,395 
Chinook:salmones-22s|seseee cece ee seme eseee eee 16, 000 16, 
Crappie. <2% <5 <csacscits Ses se ecace oc tone eee en eer ee 1, 962 1, 962 
Pike perchi-2s-assecchel|-ecenccnesce 5300) OOO) Re eeececeicete 7,300, 000 
Rainbow trout........].... 850005 |eeeeceeeecee 8,000 
ROCIOD ASS y see ae on oe | Se eae coal ie ee Nee 4,502 4,502 
Shaduaereccmeeree ene E a 0080008 eesee aes 700, 000 
Small mouthy blacks Bee ssessee s4|penaaem ements 4, 450 4,450 
ass. 
Sil SSMroaoeEacsacccal FeCaocoennar soaGetbmcoacEe 100, 650 100, 650 
Sunfish< ccc. ese ace | eee eee eee cra Mile mee 22, 165 22, 165 
Warmouth) bass-o: 3.2.5 |cecsemecee se penitent 2,346 2,346 
Whitefish: s. csc foc Sec cnee eee 300; OOO Ee seeee ene 350, 000 
White perch.) j.achascalcncaes ceo leet nae eee 670 670 
Wellowsperchenssee cise |ocinnciesensee 3, 900, 000 65 3,900, 065 
Clackamas, Oreg.: 
Hintirelyeartscsn..cseecc. Brook: touts sncauceere | eaaaeenee ee 52 OOO ie: sfaniok cite 52,000 
Chinookisalmon! S202 23 |eeeeee cence 2,910, 000 750, 765 3, 660, 765 
Rainbow: trout. << -|+sccecseeneoe 1265000) )| Pees ses 126, 000 
Steelhead trout. cs-|soeeoceesene 1845 O00) /E= c cence sein 184, 000 
Applegate, Oreg.:@ 
Hintire year... <<. 2. Chinookisalmonte 2225 |secene ee ence BEE yi acca oenancse 1, 135,775 
Silver/salmonmassccmes |eeecerecenon D300; 8807 |e ce aeresrecice 2,355, 885 
pleelhead trouts= eel. seeeceeees SOS LOOM eeterate ateieiee 388, 100 


a For convenience in handling, transfers were made as follows: 
Illabott to Birdsview, 203,000 steelhead trout eggs. 
Yellowstone to Bozeman, 3,581,000 blackspotted trout eggs; to Spearfish, 3,040,000 blackspotted trout. : 
eggs; to Leadville, 5,313,000 blackspotted trout egRs. 
Bryans Point to Central Station, 4,030,000 yellow perch eggs and 838,000 shad eggs. 
Central Station to Nashua, 16,000 chinook salmon fingerlings. 
Applegate to Rogue River, 627,700 steelhead trout eggs. 
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STATIONS OPERATED AND THE OUTPUT OF EACH FOR THE YEAR 1912—Continued . 


Station and period of 
operation. 


Clackamas, Oreg.—Con. 


Big White Salmon, 
Ww . 


Species. 


WMecl=Webasacenceaccices Chinook salmon....... 

Cazadero, Oreg.: 
WMUTe Years cess-—-s2-|---5- Gower eccteccansee 
Steelhead trout....... 


Fish Lake, Oreg.:@ 


Gloucester, Mass.:@ 


Bmtire year. <..cc: sccm 


WatfiSh ere sence cs aeeets | Sewie ol tucte als cierareacieelaeecrs 
SUITS ree eee ee eee ome le a ee ee peers 


andlockedisalmones2|Siac0 seen lseecessne ene ne 
SCOtChisearcroute asset cece temeiae cle enccie ceeicinen 


Ulysse teenies cece se Rainbow trout.......- 
Little White Salmon, 
Wash.:@ 
(MTT ny, CAT esa ete Chinook salmon....... 
Lower Kogue River, 
Oreg.:@ 
PAT Mare sina acicl-is oelootee GOs Felecoecsocente 
Rogue River, Oreg.: 
Entirejyear.2.2 <5. 53.6 Black spotted trout... 
Chinook salmon....... 
Willamette, Oreg.: Steelhead trout....... 
July-J ST ee eae S10: 6 Ree ees eee eemety 
Cold pace Ga.: 
Entire year... ..-..e.+-- Black: basse semace-se se 
Craig Brook, Me.:@ 
nGine year a. sel ces ets == Atlantic salmon....... 
Brooktrouts-2----...- 
Upper Penobscot, Me.: 
IMA Yes ap sec se cisia dciseveias Atlantic salmon....... 
Duluth, Minn.; @ 
Entire ViOBLe ofisie cere siaieisiei= IBrOOk troutsc< sci se 
Maketrowtss.ceee eee 
Landlocked salmon 
iPike;perchie se. ee ee 
Steelhead trout....... 
Edenton, N. C.: Whitefish ............ 
Bntirey yates <iciecesoe ss Blacks bass): acer cee aces 
Weld don, N.C.: SHadioen = Gee ae as 
See ee noes a easeae Stripedsbassteccss-<e- 
ene Tenn.:@ 
Entire VAD sic nieiwiciesisislew'e IBlackibassaeaenmetece: 
Brooksitroutesc-sces es 
Carpitenecmcceece cee 
Catfisht sas aeeeseseees 
Rainbow trout........ 
INOcCksbassieeese seen nee 


Small-mouth black 
bass. 
Sunfisheeeeeerer asec 


a For convenience in handling, transfers were made as follows: 
Fish Lake to Rogue River, 104,480 rainbow trout eggs. 
Little White Salmon to Clackamas, 1,100,000 chinook salmon eggs. 
Lower Rogue River to Applegate, 1,158,000 chinook salmon eggs. 
Craig Brook to Upper Penobscot, 1,903,625 Atlantic salmon eggs. 
Duluth to Sault Ste. Marie, 180, 000 lake trout eggs; to Bozeman, 50,000 lake trout eggs. 
Erwin to Wytheville, 550 sunfish fingerlings; to Cold Springs, 1, 400 carp fingerlings. 
Gloucester to Woods Hole, 782,000 cod eggs; 14,532,000 pollock eggs; 84,674,000 flatfish eggs; 10,686,000 


haddock eggs. 


Output. 
Fingerlings, 
Eggs. Fry. yearlings, 
and adults. 
Leekisiswiaelsee 632805100) eee cacecesis 
Raye sists elem aers GOS; OU0)| foc ceiaciceisiee 
Be see ierciorets 685, 000 117,300 
aie sale Mele Ss ODS 400M |e ereatareiotce 
8, 000, 000 4, 463, 000 655, 095 
Bese coectotclenere 35983, 200 occ cweecleec 
Batate erence lees 1S S000) cee cas 
meee ns ae Ay ADO; S00. ceseeecace 
95, 134 
Essjateiacae\eteincee 748, 000 177, 790 
Ei duiste Setcisse 3054, 000s: scene caccs 
Hersrsiste cersncic 6,500 40,055 
2,371 
125 
27,390 
125 
LStanieclesbcine 20, 872 22,711 
ae Dome cennies 35, 000 8, 850 
15 
10,572 
mie tersrcicete oes 15820) 3490 Sous: setciecice 
Reyes ee Seat [Scie eicte cle sincere 356, 000 
350, 000 6,025,000 | 1,930,000 
Bee tenes 2eA| eee nee 2,900 
aaeeeleicans TSO S000" eres asec cence 
BN erefe elas eee teloe siers eet ate 95, 400 
od eee ae AS20000) = eects cee note 
steemencsens 600 7,300 
2, 623, 000 (8; 00L, 000K Saciesecseices 
sisting rere aie 0000; COON rere ciceleielee et 
Se eras ee 8,000 2,450 
SU cetele emai Soera ae abate recat 254, 500 
Seine ee sae eees eae ce ee 650 
cQQdbatseced|Gdacassabcosn 450 
SSeS sail ct netics sense 501, 800 
Se Deut ee | Leiner tein ee 11, 850 
NjtReCER ce cmlteehamecoetes 2,700 
Sep ty sceputee mis Aor ase ierereremels 40, 100 
m/everato ts acarrefe oll(etstarmatate erect nies 100 
BS cere a eerie 486105000) b=. 5--2es2-- 
Se eae 2732108000) Meee cee eee 
E Senieten acters SIF S90 0008 eee enemies 
Sep esoceanue TSAGSOKO0ON lS sessae seen 
Soseeene nee 2p 20000 LL Ses ceeeeee ee 


Total 


6, 280, 100: 


353, 500 
802, 300: 


95, 400: 


13, 118, 095: 


3,983, 200 


15, 000 
4, 455, 365 
95, 134 
925,790 


3, 054, 000 


1,820,349 


356, 000 
8, 305, 000 
2; 900 

1, 150, 000 
95, 400 

4, 825, 000 


7,900 
81, 174, 000 


5, 356, 000 


10, 450 
254, 500 
650 
450 
501, 800 
11, 850 
2; 700 


40, 100 
100 


48,610, 000 
273, 210, 000 
81,390, 000 
18, 650, 000 
288, 420, 000 
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STATIONS OPERATED AND THE OuTpuUT oF EacH FOR THE YEAR 1912—Continued. 


Station and period of 
operation. 


Green Lake, Me.:@ 
NILE years). 5.-<-----5 


Grand Lake Stream, 
Me. @ 
WNtire yearosasesas-s5s5 


Homer, Minn.:4@ 
Entire year............-- 


Leadville, Colo.:¢ 
SETTPITO VOCAL el <ec\s aelsis see 


Grand Lake Field Sta- 
tion, Colo.: 
SOPhsces on cactee sce acer 
Mammoth Spring, Ark.:@ 
Hmtire year. ..2220-..cc~-' 


Helena, Ark.: 
Rg! OC eae eve sos 


Manchester, Iowa: 4 
PUTO Oars. - 5.055 o255 


Bellevue, Iowa: 
June—Ati pg - sce oes 


Species. 


Brook tTOWtoee ee cee 
Makettroltesse-oss5 oe: 
Landlocked salmon ... 
Smeltigockk haces odes 


Catfisne== 2222S ate 
Crappie ses -ceas semen 
Pikeyperch22 2. ./55- <8 
Rainbow trout 
Sunfish. i225: --2555% 


Blackspotted trout... 
IBTOOK trOUtessesesee ee 
Landlocked salmon... 
Rainbow trout.......- 


Blackspotted trout... - 


@rappie=-.<- 252 sec 

VOCKMDASS=,-mteanteee eis 

Small-mouth black 
bass. 


Black bass.......:...- 
Bufialo fish 22.202 =. | 


Bikense es 2b oc aactacte 
Sunfishieessas see ceaes } 


Brookstrouts eee seeee 
Builalosishe ao... -a-men- 
Wakevtrouth. -snsoee ene. 
Pike mercheere seeesaes 
Rainbow trout........ 
ROCKIDASSyseeiesieee ers 


Blackspassseeese asses 
Bwitalofishes sees see ee 
Carmpenss 2 jososs eerie 


Eggs. 


1,000 
27, 650, 000 


Output. 


Fry. 


1, 432, 500 
40,000 
113,000 
9,575,000 


a For convenience in handling, transfers were made as follows: 
Green Lake to Cape Vincent, 6,000 landlocked salmon eggs; to St. Johnsbury, 3,000 landlocked salmon 
eggs; to Leadville, 5,000 landlocked salmon eggs; to Duluth, 3,000 landlocked salmon eggs. 
Grand Lake Stream to Green Lake, 200,000 landlocked salmon eggs. 
Homer to North McGregor, 25 yellow perch adults; to Quincy, 2,600 sunfish fingerlings. 
Leadville to Clackamas, 100,000 brook trout eggs; to Bozeman, 200,000 brook trout eggs; to Baird, 
50,000 brook trout eggs; to Birdsview, 25,000 brook trout eggs. 
Mammoth Spring to Tupelo, 1,250 rock bass fingerlings; to North McGregor, 1,700 small-mouth black 
bass fingerlings; to Meredosia, 1,000 small-mouth black bass fingerlings. 


Manchester to Meredosia, 


Fingerlings, 
yearlings, 
and adults. 


4,391, 500 
1, 466, 950 


121, 000 


7,550 


309, 600 
30, 924 
44,300 

1,940 
4,255 
40, 450 
680 
930 


Total. 


1,513, 500 
000 


930 


7,250 rock bass fingerlings and 10 adult lake trout; to North McGregor, 200 


rainbow trout fingerlings; to Homer, 100,000 brook trout eggs and 25,000 rainbow trout eggs; to Central 
Station, 7,800 rainbow trout eggs. 
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STATIONS OPERATED AND THE OUTPUT OF EACH FOR THE YEAR 1912—Continued. 


Station and period of 
operation. 


Manchester, Iowa—Contd. | 
North McGregor, Iowa: 
MYA Ee eicieics cinicinee 


Nashua, N. H.: 


IB MGINO RY CAL eiaecisiarei<isjae-i= 


Neosho, Mo.:@ 


INNGIFe) Vearen alec << -1-- 


Northville, Mich.:@ 


IDTMITOFVCALs Sess, <:stej<rcvo's 


Alpena, Mich.: 
Apr.-M 


Charlevoix, Mich.: 
Apr.-M 


Detroit, Mich.:@ 


I MPIFO NV CaL cles ciesicias 
out Ste. Marie, Mich.: 


Put-in Bay, Ohio: a 


Nine Wears. ces 3-1 = 


Quincy, Ill.: 


INNUIPC Cars. <5 655+ 


Pivinsosaccuenes 


| 


Species. 


Black Dasszeesnssssss- 
Buflalo-fish 


Wihiteibasst= sae. s--- 
Yellow perch........- 


IBTOOK: GrOoulteasseeece: 

Chinook salmon. ..-..-| 

Landlocked salmon... . 

Small-mouth black 
bass. 

Sunapee trout......... 


BAK@MDCLCH. a saee <==) 
Rainbow trout........ | 
VOCKDaSS esate ete se 
Small-mouth black 


IBTOOK robs = secie= eee 

Malkeitnoutess-na- = 

Small-mouth black 
bass. 


Makevtiroutesscccscsse. 
Whitefish 


Bakestrouties-eeceeses 
Wihttetishwecmers-rescee | 


pike perchleesccece nc 


Whitefish: has oo a0. | 


Maketnouteasc..s sess. 
Wihitehisht ssc.) 


Lake herring........-..| 
pike mercheesee ceases 
Whitefish 


iBlackyibassaereeaceeee \ 
IBtitialo-fish*s-es 4-22 =— 


Crap pies see aseeesse | 
Pikeiperchs=-s ee 4--- 
FROCKAD ASS eee 
SuMfishe cee seceecei 


Total. 


Output. 
| Fingerlings, 
Eggs. | Fry. yearlings, 
and adults. 
la ;— 
LSPS) Ne NN ob ea 32,925 
RAR Rr ge =e Cle 15,000 
Bete ee Bas Uiay) EP ee aheceners J 112, 000 
UR SE | ae AS A 27,000 
bey AP pee 2 MMR RN oa 2 14, 500 
Ei Re eed 6 eee ve, 2,500 
Sy Soe Re es oes 50 | 
PN deta ene arena 3,500 
BIE Sutil 4: Rec een ee fe ke 700 
pees So HLS Bek ie PR ae 400 
Ee eee eal 852,000 10, 500 
doh AEN Pen Ste ae 74,400 | 
pie Se Pee Mags 700 
A aE Ace 298000) Eee eee ne 
tet ea DAQH753 ea sae sctee 
Lead ooops Se 10, 824 
fe eee ETE Aan eae 200 
Oise hee IPR OMA heer Se: 7,328 | 
eae Lae a 27 000%000)| sa aeaeeeeee 
536200) | eee eee 259,098 
Sea Re CURE 9 (Poe tee oben, oF 17,585 
SS ay ie eo ae 700 
eee oly aR nat eee eee 6, 820 
| 
Beene titan 455,000 390, 000 
3,300,000 | 50; 000) |S saseneseeee 
LEG UN | 187,000 55,000 
| | 
ha a | 35500) 000k |beteee ena se- 
gh SEB ae | 1O}OOO% 000) | Sateen saeeee 
Pere Sela Vere FNOOOKOOO! [Celene ce: 
3S eal (eT 5 400000! | Seema aenene 
a teaeen 25 Seti cite O002000°Is 28. ete 
5,262,500 | 15,000,000 |............ | 
| 
as pene et 2*5 004000) | pee eeneneae 
Bical es Seed LOWCOOKOO0)|Paeeaeneanes 
Der ee aie. ly S15¢975 4000) eae oe steer 
119,500,000 | 40,700,000 |..........-- 
4,300,000 | 60,100,000 |..... Baan 
8,500,000 |......... ce Dewees 
Of eft ee Ae 52,677 
Cie Hie eae 75 5000))| Seen eee 
ERE WATS cad as rl 402 
Be a eee | ease SALE 110, 734 
NPs eH De rh ds Sk 2,672 
one mie 3¥ 800000) | meee 
eee eta aes el| es A AR 5,300 
eo fe 2a ae Behe ol 14, 850 
nek oer eee a ar RE 120 
Daan hen lLain Sa are AOR 3,525 


a For convenience in handling, transfers were made as follows: 
Neosho to Quincy, 5,600 rock bass fingerlings and 1,885 sunfish fingerlings; to Leadville, 156,925 rain- 


bow trout eggs. 


862, 500 
74, 400 
700 
29,000 


249, 753 


10, 824 
200 
7,328 
2,000, 000 
312) 298 
17, 585 
700 


6, $20 


845,000 
3,350, 000 
242) 000 


3, 500, 000 
10,000, 000 


7,000,000 
15,000, 000 


11,000, 000 
20, 262, 500 


2,500, 000 
10, 000, 000 


15, 975, 000 
160, 200, 000 
64, 400, 000 
8, 500, 000 


52,677 
75, 000 
402 
734 
2,672 
3, 800, 000 
5,300 

14, 850 
120 


3,929 


Northville to Green Lake, 50,000 lake trout eggs; to Cape Vincent, 2,502,000 lake trout eggs; to St. 
Johnsbury, 100,000 lake trout eggs; to Duluth, 180,000 lake trout eggs; to Sault Ste. Marie, 2,320,000 lake 
trout eggs; to Alpena, 3,500,000 lake trout eggs; to Charlevoix, 7,000,000 lake trout eggs. 

Detroit to Duluth, 5,000,000 whitefish eggs; to Sault Ste. Marie, 10,000,000 whitefish eggs; to Alpena, 
10,000,000 whitefish eggs; to Charlevoix, 15,000,000 whitefish eggs. 

Put-in Bay to Cape Vincent, 10,000,000 whitefish eggs; to Central Station, 500,000 whitefish eggs and 
3,000,000 pike perch eggs; to Neosho, 2,500,000 pike perch eggs; to Wytheville, 2,000,000 pike perch eggs; 


to 
pike perch eggs. 


omer, 5,000,000 pike perch eggs; to Meredosia, 5,000,000 pike perch eggs; to Manchester, 3,000,000 - 
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SraTIONS OPERATED AND THE OuTpuUT or EAcH FOR THE YEAR 1912—Continued. 


Output. 
Station and period of : 
operation. Species. Fingerlings,, Total. 
Eggs. Fry. yearlings, 
and adults. 
St. Johnsbury, Vt.: 4 
Hntiresy.ear--2-ce ee Brook trout.......--.- 31, 500 1,095, 200 14,000 1, 140, 700: 
Maketroutic ness seelscaseeeenee 57,000 15,000 72, 000: 
Landlocked salmon...|............ DIVAN sca cicinssjesee 2,874 
Bralbmouts iliac | sea aes 14,000 1,784 15, 784 
ass. 
Silver/salmon’: -(...<5sc\|- = seeseceae |see eee eee eeee 39, 875 39, 875: 
Steelhead trout.....--. 285 OOO See ierercsareerinetal| meteicte inet tere 000: 
Holden, Vt.: 4 
Nine Veal. secs soni 3 Brook: trowtscssnccctino'|ssosewenaser |e ae aemeccetee 171, 100 171, 100: 
ake tlOUl sas a= sass oac| ae eel ee See eee 7,527 7,527 
Mandlocked!salmoniies|22o50-5--seoleeeone scenes 5,000 5, 000: 
Steelbead trout. sae coc |eeeae-e eee |e eneeeeere 7,000 7,000 
Swanton, Vt.: a 
BY soe Sas Mietiaceees Pike Perch 2s <j oa 3; 000;000))}) 11639500005 P=eone aeeece 119, 950, 000: 
sYellow:;perchls 2 2e-osu|se- see seeee S600; 000) ee mee erercrests 8, 600, 000- 
San Marcos, Tex.: 
Entire yearss- 52-0... Black: bass oi sede. otal ts os cae cee oeee Sees ee 204, 884 204, 884 - 
(08240) 9) aseenosngenEose| Pesasaseuses|scccsecacdsace 21,860 21, 860 
HOCGKDASS saree sane ee) {aera eesnel tee eeeceeioae 1, 965 1, 965: 
Salatess6 dine are cites) |= eee | pea eer 20,975 20,975 
Spearfish, S. Dak.: 
MNtire years. cee we cies cce Blackspotteditroute- =| sc ssaec- eee eco eee eee 1,312,000 1,312, 000: 
IBEOOK (routes <= saeco lnea cee ee Mee ee eee ete 636, 250 636, 250: 
Loch even: troubas2-|s2e sce sean enone eee aes | 66, 300 66, 300: 
Rainbow, trouts--s.25-|) 22 wae esenl ce me nmeeemeere | 49,730 49, 730: 
Tupelo, Miss.: 
Entire year.......-.....- Black Pass ees ncem = 2ise| « ceitoeciseree|aaeiee eee ee 6, 450 6, 450° 
FROCK PASS isin ciaioc osisaisic [gaet aes eee ole smeeineie eee 400 400: 
UPI Te 22 5 Pee as Sern cll eco ae eee eee 24, 200 24, 200 
Wiarmouth bass -<- sono/2 sce... chee e| sate eeemaee 500: 
Rosedale, Miss.: @ 
Hepl.—Wecseseeesce se == Black bass’... 2.26.58 s4] socise sadam |seeceee Desens 125 125. 
White Sulphur Springs,a 
= Viaies 
WMNtine)| Yeats se cni= cca oileeeete CO is spsaisrana/swisie staiaisi| ayecateia eveesatetare!| boa Sietarereisterers tate 10, 925 10, 925. 
Blackspotted routs: alice ese al sem cose see 15, 070 15, 070 
IBTOOkstroUtese- seers 600 51, 506 424, 269 476,375 
Rainbow troutss: 522 Alam s<2-ehe tea] eceemcitem tects 44, 398 44,398 
Seallcout black |) si..22. .2 222, 000 4,775 226, 775 
ass. 
Woods Hole, Mass.: a 
Pn GiTOryealote cisisicie'seietels Cod aes Nace Retest sooth asso ote 1825283; 000) |Sz/sje emiesiec ae 182, 283, 000 
MIS thisht te rae eensce atlee coc Osea 20230705000! |e cies <<cree 202,070, 000 
Haddockuccscceccccae||baceeaaeecee 25847, 000 = acer eels 2, 447, 000 
WSOPStEG-So52 occ cc sen | Seesccooeeee opr 423 001 Ue Rereriaemocicc 3, 283, 000 
Pollock ascent es| ee eee eee 1950! 000) |. Jedsonseeice 1, 950, 000 
Wytheville, Va.: a 
dintire years. 2. -.5-56- Blackibass aoc eo eee 3, 000 26, 166 29, 166 
_ Brookitrout. osseous see kc een see 191, 150 191, 150 
Bike perchie seats eee a settee ee 2 "OOO O00 ecenen ose 2,000, 000 
Rainbow trout-.--.-.---- 280; O00! | jecceceesecmee 475,615 755, 615 
ROCK DASS fo tac sacs yaaa cecee esl ace aae meets 12,675 12,675 
Smali-mouth) pWiaicks|ceccessseere 2, 500 1,825 4,325 
bass. 
Yes Bay, Alaska: 
Mintire year. ss: sete cr Blueback salmon... .. 2, 000, 000 685:335,,000)|2 45. -e eee 70, 335, 000 
Motal bin: Feces nts [2 Gee a ee ee 229, 599,960 |3,427, 651,176 | 32,292,566 | 3,689,543, 702 


a For convenience in handling, transfers were made as follows: 
St. Johnsbury to Central Station, 25,000 brook trout eggs; to Holden, 300,000 brook trout fry and 55,860 


steelhead trout eggs. 


Holden to St. Johnsbury, 2,000 brook trout fingerlings. 
Swanton to Cape Vincent, 25,000,000 pike perch eggs; to Central Station, 4,400,000 pike perch eggs. 
Rosedale to Tupelo, 714 crappie fingerlings and 125 black bass fingerlings. 
White Sulphur Springs to Craig Brook, 40 adult brook trout; to Erwin, 75,000 rainbow trout eggs. 
Woods Hole to Gloucester, 15,560,000 cod eggs. 
Wytheville to Erwin, 400,000 rainbow trout eggs; 100 small-mouth black bass fingerlings and 3,000 
brook trout fingerlings; to Central Station, 20,000 rainbow trout eggs; to Cape Vincent, 10,000 rainbow 
trout eggs; to Northville, 8,500 rainbow trout fingerlings. ; i i 
b Totals show gross output of stations, without deducting the following losses in transit: Fry, 1,544,350; 


fingerlings, 78,295. 
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List or Ea@c-CoLttectine Stations, 1912. 


Station. Period of operation. Species handled. 
Arkansas: 
DesvAMGseaeeses scene Mars 262A pr Ss cccqn =. White bass. 
Marked tree...------.--- Nov. 7-Nov. 30..------- Miscellaneous native fish. 
Colorado: 
Cheesman Lake..-------- Apr. 9-May 29.....--.- Rainbow trout. 
Grilled kee see esa i-n = Oct. 14-Nov. 20....---- Brook trout. 
ibldora Wakes. ---2------ Oct. 14-Nov. 10....---- Do. 
Engelbrecht Lake .....- Oct. 14-Nov. 12.......- Do. 
Hallans Lake........--- Nov. 7-Nov. 18......-- Do. 
Miklich Lake......----- Nov. 15-Nov. 23....---- Do. 
Musgroves Lake ...----- Nov. 7-Nov. 18.....---- Do. 
PineyeWake css ee) : wy. Fe we F eae macens Black-spotted trout. 
be Nak yel—dtil yd OS eee oi 
Seveniuakess.-.-----5- heed Rea Gon ane Do. 
Georgia: 
Ne Harris Pond.......----- Hntirevyealec.\- <2 Catfish, sunfish, and large-mouth black bass. 
aine: 
Pattons Ones ssec~ ose Sept. 20-Mar. 30.....--. Landlocked salmon and brook trout. 
Massachusetts: oy at 
Cts I=Nov.o0 seesu.- 11 
SOS COU meee tees t= May 1-June ae San eegt \Lobster. 
: Ys ept2l—Oct. 92. -2 = - 
ShilmMarkeserecs saat = Apr. 26-June .........- \ Do. 
Gosnoldese.2- 25- dere a6 Cee EC Oe ee Do. 
Blygnoubitesceeseeeree- Nov. 24-Mar. 24........| Cod. 
ROntswMOWUtWeeee eee {Mtry era ted ie \cod and lobster. 
ROCK pOLbs mace e se Nov.t=Jilyrlsso-s2- == Cod. 
Sandiwich@: 4-42-25... Nov. 24-Mar. 24.......- Do. 
WA QUOlT see ene = 2 Feb. 21-Apr. 6....-.--- Flatfish. 
Michigan: 
Baye Cibyjesteine eee ase a Apr. 17-Apr. 30.....-.- Pike perch. 
iBpellewislesesasem sais Oct. 23-Nov. 26....-.--- Whitefish. 
Charity Island......-.-.- Oct. 26-Nov. 27....--.- Do. 
@heboyganes------------ Oct. 22-Nov. 10.......- Lake trout. 
Detours. - =. BRE ee Oct. 13-Nov.17....---- Do. 
LBW Asnodeooeeaoese Oct. 27-Nov. 20....-..- Do. 
Mranktontecs sso = +2. Oct. 22-Nov. 20.......- Do. 
Grand Haven..........- Oct. 21-Nov. 20......-- Do. 
Grand Marais.......-..- Oct. 15-Nov. 11.......- Do. 
Grassy Island .--=...--.. Oct. 23-Nov. 26....-.-- Whitefish. 
Keweenaw Point......- Och 2=Octaoleaees=sa- Lake trout. 
Manistiques=.-.--------- Oct. 23-Nov. 21.....--. Do. 
Marquette s.-c.--------- Oct. 15-Nov. 11.......- Do. 
Monroe Piers nee UA DIE noe \ whitefish and pike perch 
pices iais Apr. 16-May 5..-...--- SED GENS IOUS) Benen 
Munising sserccsesce oe Oct lb Nov. Ulseeee eo Lake trout. 
Nort porte. ceces-- =< Oct. 23-Nov. 20....---- Do. 
Ontonaconss-es-. soee Oct: 15=Nov..8..<.---- - Do. 
ROGesEaOne =. sses May 1-May 24.......-.-. Pike perch. 
Stiilamespert-c-- soee st 2 Nov. 1-Nov. 25....-.-.-] Lake trout. 
StyJOsephiveesee-<22 5-2 Oct. 17-Nov. 20....-- x3 Do. 
Minnesota: 
ClanksiBay-cseesce.:-- = Nov. 3-Nov. 29...------ Do. 
Grand Marais......-.--- sept: ae Det. G3ceecas st Do. 
Le Claire Point......--- {Mra gee ease bee’ \ sturgeon and pike perch. 
New Hampshire: 
Lake Sunapee......--.-- Sept. 1-Nov. 30........ Brook and sunapee trout; landlocked salmon. 
New York: 
Mirdi@reeki 82322222528: Apr. 10-May 10.......- Pike perch. 
eee MilesBaye-- 5... - INovemibers<.-.-2-----= Whitefish. 
0: 
Kellys Island ......-.--- Novel2=Decs 4.262. Do. 
Middle Bass Island..... Nov. 14-Dec. 3....-..-- Do. 
North Bass........-.--- ee (one ae Dare \ whitefish and pike perch. 
Port Clinton..........-- ee eae ae ie Pike perch and yellow perch. 
Poled Obes cases ase. ss Apr. 16-May 5.....---- Pike perch. 
Ontario: 
Port Lampton. ....-.--- May 3-May 23....-..--- Do. 
Rhode Island: 
East Greenwich.. .-. Pe tMars 20=A pic > secss = = Lobster. 
Wickfordtes..scas-552-- Mar: 5-Apr: 17-5.------ Flatfish. 
South Dakota: 
Schmidts Lakes......-.-- Oct. 30-Dec. 20...-...--- Brook trout. 
Sand Creek...2.-.5-...- Oct. 20-Jan. 15......--- Do. 
Vermont: 
Caspian Lake.....-.-.-- Apr. 17-June 29......-.- Steelhead trout. 
Darling Pond 22. -22-:--- Aug. 15-Dec. 5...-...--- Brook trout. 
Lake Mansfield.......-- Sept. 29-Dec. 27 Do. 
Lake Mitchell......-..-. Sept. 1-Dec. 12.......-.. Do. 
Washington: 
Day Creok.ocs055.--<5-- October-June......---- Silver salmon and steelhead trout. 
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DISTRIBUTION OF FISH AND EGGS, SHOWN BY LOCALITY AND SPECIES, 
FOR THE FISCAL YEAR 1912. 


CATFISH. 
Finger- Finger- 
lings, lings, 
. es year- . sys year- 
Disposition. lings, Disposition. lings, 
and and 
adults. adults 
Alabama: Tlinois: 
Buffalo, Hunter’s pond..........-.-.- 75 Ashkum, Kankakee River....-.....-.- 40,375 
Walsonés: pond as see seeee as 20 iinsdaley Sal ti@reeks cases ea see 500 
Opelika, Blanchard’s mill pond....... 24 Kankakee, Kankakee River........-.- 10, 625 
Halewakee Pond......-..--- 20 Meredosia, Meredosia Bay.........---- 50, 050 
Wake Melanin qsewe asesee sce 75 New Burnside, Caspers New Pond...- 800 
Dylestakescoces esse eee 7 Towa: 
Murphy/s pond. 722202222: 20 Bellevue, Mississippi River........-.- 30, 924 
OdamiRondi ea se--5 eo 75 || _ North McGregor, Mississippi River. -. - 25, 900: 
Roanoke, Sander’s pond............-- 75 || Kansas: 
Shanik’s ponds! ose. se sees. 75 Belvidere, Thompsons Creek........-- 200 
Wedowee Creek........---- 75 || Marion, South Cottonwood Creek..... 400 
Stroud, BermudasPondss.--.--.2s-22- 75 || | Medicine Lodge, Canyon Lake.......- 200 
Arkansas: Maryland: 
Helena, Mississippi River....-......-- 33,034 || Great Falls, Potomac River........... 3,395 
Colorado: Nebraska: 
Cheyenne Wells, Lange’s pond......-.- 300 || Imperial, Frenchman River..........- 200, 
Colorado Springs, Sanatorium Pond... 300 Lodge Pole, Lodge Pole Creek.......- 300 
Elbert, Marshal Pond........:....-... 300 || Nevada: 
Grand Junction, Grand River....- Lee 1, 000 Winnemucca, Humboldt River.....-- 300 
Greenland, Allis Reservoir. .......--.. 2,300 || New Mexico: 
Hotchkiss, Savage Reservoir.......... 300 Cedar Hill, McIntosh Lake............ 300 
Georgia: New York: 
Atlanta, aylor’s ponds) ose oc --- ose 100 Clayton, St. Lawrence River........-- 900 
Bethel Crossing, Baboshela Pond..... 50 Erieville, Erieville Reservoir.........- 300 
Boneville, Johnson’s pond..........-- 15 || _ Utica, Morris Pond.....-..-.-...--..- 300 
Wilsom/smondnessscn-22sc- 15 || Oklahoma: 
Bremen, Copeland’s pond...........-- 20 Enid, Funk’s pond........ 250 osaw eee 250: 
Buena Vista, Bridge Creek Pond... .-. 100 Lookeba, Walnut Grove Lake......-- 500 
Preston’s pond........-. 100 Mill Creek, Brushy Creek......--.---- 400 
Chickamauga, Mashburn’s pond...... 20 Pond Creek, Wilkens Pond..........: 250 
Ellaville, Raineys Mill Pond........-. 100 || South Carolina: 
HeltonBig Credlcssee een eee 25 Aiken, Hammonds Pond............-. 40 
Junction City, Moore’s pond.......-.- 7. Greer; Collin’s;ponds: _) 42525) ssss eee 20 
Montgomery’s pond.... 75 | EMoreeuRivens s+ «ce: ot ee eerer 35 
yerlyourange’s ponds nas. - 2-2. seen 25 Neeses; Bogay Ponds: -2 lee eeeeaeeee 20 
Midland, Camp Ground Pond.....__.. 12 | Hogle’s| pond a. .c-- = sss sneaeer 20 
Mount Hope Pond.........- 12 || Tennessee: 
Starmbakes 2s ee ee be! 500 Highceliff, Trammels Lake.........-.. 150 
Moreland, Cureton’s pond.........._-. 30)|| _ Rogersville; Big Creek... .jcos eens oe 300 
Palmetto, Richardson Pond.......... 12 |} Wisconsin: 
Pomona, Bermuda Lake...........-..- 100 | Beaver Dam, Beaver Dam Lake...... 32 
Senoia, Brown's pond.) 55222 22... -e 25|| Brodhead, Sugar River.....-...222.-2 500 
Morgan’s pond..... By 5 ees Nene 123} (elatley, ost Wake was oe. ose eeeeeeee 93 
Tallapoosa, Tallapoosa River.......-- 50 Woodland, Rubicon River........--.- 32 
Trimble, Trimble Lakez.....2-- 5... - 24 || 
iWiadco Parkers ponders tenes eee oe 50 | Motaliaie Sateen ke Agate eee 208, 381 
CARP. 
Arkansas: Missouri: 
Helena, Mississippi River......-.-.--- 1,550 Kansas City, Missouri River........-- 100 
Georgia: North Carolina: 
Lawrenceville, New Hope Springs Mocksville, Howell’s pond.........--.- 150 
On Uys fo oem cee eis eee ee eer 200 North Wilkesboro, Brown’s pond...-. 150 
Tilinois: Willow Springs, Parten’s pond.......- 150 
Meredosia, Meredosia Bay.........--- 390 |} Oklahoma: 
Towa: IDI Harrell (Ronde eee eee 12 
Bellevue, Mississippi River.........-- 309, 600 
North McGregor, Mississippi River. - - - 112, 000 Totals 22 2 ee es eee 424, 402 
Kansas: 
“Baxter, Mosier’s pond 2a. -.252-------- 100 


@ Lost in transit, 20 fingerlings. 


ee 
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DISTRIBUTION OF FisH AND Eaas, SHOWN By LOCALITY AND SPECIES, FoR FIscaL 
YEAR 1912—Continued. 


BUFFALO-FISH. 


Fingerlings, Fingerlings, 
Disposition. Fry. yearlings, Disposition. Fry. yearlings, 
and adults. and adults. 
Arkansas: Iowa: 
Helena, Mississippi River.|.....-...-- 39, 229 Bellevue, Mississippi 
Tlinois: EVIVETE ersjstoee aoe SOCOM 5S eal. Se 
Meredosia, Meredosia Bay 7 ANNO |e ese aeaoe se North McGregor, Missis- 
SIPPINR Versace reee Seen |e eee 136, 000 
Total eae eieeeh 775, 000 175, 229 
SHAD. 
Disposition. Eggs Fry. Disposition. Eggs Fry 
Connecticut: | North Carolina—Continued. 
Deep River, State fish Goldsboro, Neuse River. .|...-...... 200, 000 
COMMISSIONS aes asec ncie = necree 600, 000 Hertford, Perquomans 
District of Columbia: IRA Velo set es see ocean ite tee oe 300, 000 
Washington, Potomac Tvanhoe, Black River.....).......:.. 200, 000 
UI CI ae ee ce ale ccketoisieieie| (oi griseenes 700,000 |} Jacksonville, New River..|.......... 250, 000 
Georgia: | Newbern, Neuse River....|.......... 300, 000 
Doctortown, Altamaha Newport, Newport River.|.......... 200, 000 
UI Clee ee teal alew dee llecmusenees 455, 000 Pollockville, Mill Creek...|].......... 200, 000 
Savannah, Savannah Roseboro, Caharie River..|.......... 250, 000 
VOLS ate cea ie telecine Oe esi cicterecoreiets 245, 000 Skinners Point, Albemarle 
Maryland: Soundeaess eee eee 2090) O00N | taeeeaseccee 
Accokeek Creek, Potomac Marboros Mary Riverses-es ee sen 300, 000 
VO ee eect oe ee eal Siesta See 5,107,000 |} Wallace, Northeast River.|.......... 200, 000 
Broad Creek, Potomac | Washington, Pamlico 
IRL VODs attr. ome shane oo] ctie secre cies 10, 038, 000 ULV. es 5 eo poe ee noe pmiteee eee 250, 000 
Bull Cove, Potomac River].......... 3,029,000 || Wilmington, Cape Fear 
Chapmans Point, Potomac RA Verse cna asec ae nisiels ||ohyoemciee 309, 000 
RUIVe eee osc chy c oe Slecee Sacre 2,455,000 || Oregon: 
Glymont, Potomac River.}.......... 1,314, 000 W illamette, Willamette 
Havre de Grace, Chesa- Verse eae habe eter Sasser see 2, 854, 000 
DCRKOIBaAys soeeoscase sels echoes 9, 286,000 || Virginia: 
Pamunkey Creek, Po- || Courtland, Nottoway 
CGTMAGIEUIV Glee ets ee clea eek 3, 153, 000 RIV OT Sete. Ie: ee pee 400, 000 
Piscataway Creek, Po- Dogue Creek, Potomac 
LOMACIIVEDS eee aceccoe|bacosce ce 10, 275, 000 | IT VOD AEa ae nes ae ee ee on eee 9, 495, 000 
Swan Creek, Potomac Jarratt, Nottoway River..}.......... 300, 000 
RLV eter seen cheat science fiers) - Cla siaces 6, 091, 000 Little Hunting Creek, 
New Jersey: (PO tOMaC RUC iae eae Pee eenieee 7, 923, 000 
Mays Landing, Great Egg Mount Vernon, Potomac 
[EAR DOMmENIVel sees see lae see cece 450, 000 TRAV Oran a oo soo Rr kee 7,180, 000 
North Carolina: Occoquan Creek, Potomac 
Castle Hayne, Northeast RIVED eae Seats ee Seca eesaeeee 8, 243, 000 
RIVET eects sacs Skis inte 200, 000 Pohick Creek, Potomac 
Comfort, Trent River..-..|.......... 200, 000 IRIUVET AS ee oe ee ee lie ease 6, 466, 000 
Delta: Black River. .-saes|scoccs oss: 200, 000 || Washington: 
Edenton, Albemarle Ferndale, Noosack River.|.........- 200, 000 
NOUTTG es sees ee seasecae 70, 715, 000 : 
Edenton Bay...} 533,000 | 2, 001, 000 AMV Coc saan deer 2, 623,000 | 172,975, 000 
Faison, Goshen River. .-..}......-..- 250, 000 
Fayetteville, Cape Fear 
RAVER eee tee roc saeeeleeccum seat 200, 000 
WHITEFISH. 
Tilinois: Michigan—Continued. 
Chicago, applicant... ....-. QEBOOM eerpee ye circ Escanaba, Lake Michigan.].......... 1, 000, 000 
Michigan: ee Island, Lake Michi- 
Atheus; Kinyon Wake. .-|-=.-.----- SOOHO0O) ty iPass ces oo eh eciec acc) (sane ele 5, 000, 000 
Wehrilakes Ye sin. asccsecwes 300, 000 Tnaian RAVver Burg wuake- sec sseececs 300, 000 
NEOWer UaAKe enone ees nee 300, 000 MenIStIGUe, Lake Michi- 
Belle Isle, Detroit River..|.......... 4, 000, 000 a ee eee oe clei 1, 750, 000 
Detour; sWakevelmronssss- =| celles = 52 , 000, 000 Marquette, Lake Superior.}.......... 3, 600, 000 
Detroit, Detroit Aquarium} 260,000 |.....-....-- Minden City, Lake Huron }.....-...-- 450, 000 
DetroiteRiversssslsssseee ose 8, 900, 000 Monroe, Lake Erie........)...------+ 10, 000, 000 


@ Lost in transit, 435,000 fry. 
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YeEAR 1912—Continued. 
WHITEFISH—Continued. 


¢ Lost in transit, 60,000 fry. 


Disposition. Eggs. Try. Disposition. Eggs. Fry. 
Michigan—Continued. New York—Continued. 
North Point, Lake Huron.|........-. 5, 000, 000 Grenadier Island, Lake 
Old Mission Point, Lake Ontario ee ee ea aloe ween 2, 500, 000 
IMA CHIP AT ee oye ee es | eee sae 5, 000, 000 South Bay, Oneida Lake..|.......... 350, 000 
Searecrow Island, Lake Stony Point, Lake Ontario}........-. 600, 000 
MIT OME pagel tho sae eee neice mest 4, 700, 000 Tibbitts Point, Lake On- 
Skilligallee Reef, Lake GATIONS: tee cee eerste ceeeeeenes 3, 000, 000 
IMiGhI Same yess Macias naa ence ceaae 5, 000, 000 Wilson Bay, Lake Ontario|........-.- 3, 000, 000 
Whitefish Point, Lake Ohio: § 
Superior: gyssecasee se Sack eae 5, 000, 000 Burton, Punderson Lake-/2,000,000 |............ 
Minnesota: Cleveland, Lake Erie... --. S00; 000);(Ses—sne eee 
Duluth, Lake Superior. -.}-......... 100, 000 Isle St. George, Lake Erie.|........-- 10, 000, 000 
Grand Portage, Lake Su- Kelleys Island, Lake Erie-.|.......... 10, 000, 000 
MENIOTs 520) Gees ee el comer 615, 000 Marblehead, Lake Erie...|.......... 10, 000, 000 
Warroad, Lake of the Middle Bass Isle, Lake 
IWiO0dS atone eee heal parce mer 450, 000 TO hes Sea SAS een] eee 10, 000, 000 
New Hampshire: Port|Clinton, Lake Erie: .-|5.2.-55..5 10, 100, 000 
West Concord, Penacook Wisconsin: 
Dake we shen Pets Meee ous Sse 300, 000 Madison, State fish com- 
New York: e MISSiONte eee ee eee 55 OOO! OOO" |e aetna senators 
Battery Park, New York 
NQuATIIM eee eee see [000000 sass. cenees Motali@v shears 9, 562,500 | 125, 615, 000 
Fullers Bay, Lake Ontario}.......-..- 1, 000, 000 
LAKE HERRING. . 
Disposition. Fry. 
New York: 
ers ay, eke: OM bar OSes tee ete sire at ate a ela ea ee ele 95, 000 
Obio: 
Kelleys Island) Wake Brie. oc <2). 2 = 22 mecca cle see teieeinineteel = yn ne iain ae alm again la 15, 975, 000 
EG tal ee Soe esp ele see cakes Sea ee eee TES Ee Oe Rae ct eyes eee 16, 070, 000 
SILVER SALMON. 
Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
New York: | 
Battery Park, New York Aquarium............--------------- 20004) Ak stares Sees | Bee eeeenoe 
Oregon: 
Applegate, Applegate Creek. ........-.------------------------- 
Vermont: 
(Ghar. Wie gl UE) qe oe ao Soeee ene sec ouea eee aes ocdoran coco: 
Orleans; Wake Wallough Dyer 1c arene Sas ee eee nee e eo 
‘Washington: 
IDET Gen BENG) IU) ee oe Sno niguadedee qacnse sor soetemsneecncaod: 
Milapott Creek aecineerisseeee es tere eeSals se wash ciate eee 
Sig Galle lain eee Gee Goantaecbdeoe se aencuceonseoomebotucords 
Birdsyiew, (Grandiy, Creeks: o7.). enter nek eee eee ee 
Skacit¢River lass. csctes cece eeee ee epee nee ae ae 
Duckabush, Duckabush River 
Pusey SOUNnG ts peserese eee 
SB lwiha Hl wihta saver style nm ete aero e eee 
Ila bott Ula bott Creeks eeee cee eis see aoe aie eee ee eer 
SkacibiRiversacece ese - sere ee oases ee eee ae 
Quileene; Big/@uilcene River... - 4-1-2 see eee eee 
Wittle QimilcenewRiVver se scc sees ee eee eae eee eee eee eee 931000) |=2- eases 
Total: Corea sins ehh Nose cae de eee abe oem meres 2,000 | 12,955, 824 39, 875 
j 
CHINOOK SALMON | 
California: 
Baird sMcCloudukiver pers -erectemia cet eee sar eer aaa eee ee eae entree (p72 Shy) pend as aeeSe 
Brookdale, State fish commission.........:.-..-.----- Lseegerteeas 960, 000 H2ac scene ee Shae . 
Sacramento, State fish commission...............-------------- TL 000 |). 288 a ae Bee ce ae aemceet 
San Francisco, State fish commission...........----.----------- 3524050001] <2ce senene ee eee eeeee 4 
Sisson, State dsh-commissioncs 22. tee eee eee 16;:254;'550)|Cee ns eeeleceeeeceeeer 
4 
y 


‘ 
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DISTRIBUTION OF FisH AND Ea@as, SHOWN By LOCALITY AND SPECIES, FOR FISCAL 


YeAR 1912—Continued. 


CHINOOK SALMON—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Massachusetts: 
Walkinsomyrlle sO imsipamm Omdy Wake ere says ores <ye = eee sissies ea eae on ay = eee cise | [teteriniayse sete 10, 000 
Michigan: ; 
Dei Olie DSLLOMPACUATIUM sen cote sine =e aes aces econo =e aceei 2000 hee eaes ace aclece cee seats 
Minnesota: 
Siebaul, Statevish commissions. 220. -20-2--225-0s8ss2 seh oe-25- NO OOO ee epa ee aerial Seer levete eee 
New Hampshire: 
Blodcettebanding lake; Sunapeesias <cct acc secs seme ants o ecciercrle cen sors | etal crereratetevareiste 36, 000 
IB TISCO ING wilO Uma Uae eyecare sere eicera aisle lame elm alee store a) ate )S elai= ole 3, 600 
MaAcOniay SbALeMIShYCOMMMNISSION Ga. 2aeeese acess mass cas ce cea eecor OOO | eereeriers cb aerettental eee 
Lake Sunapes) 1GPIKG (SWINE) Osis Gono posaae Seeee SAcaee eae A BeBnoone 24, 800 
INGw/Oulin7, WES ihn. Sse ccaa ne bas nde bas SeonpSRde carer esooee 16, 000 
New York: 
Batterysbark, New York Aquarium’... ..-.......---.---s-5---- DHOOM cerns tase - | Semecereneats 
MuxedowPark* applicatttoe.-ee.2 sos se oss eestor s scliacnc 5555) = TOS OOO io, ioram cers scec2 | Gateretersreraetete 
Oregon: 
MpplesatewApplepate; Creek: -mosae eta eyscmascncacsec ats oneseellos one ye Reo2|| Ayll SOMO lee acea cess 
Bonneville, State fish commission.................-..---.------- po 0,0)5(0,0)0)e Reese nc Geena ARae 
(CEYVAYo lain, RARE TAGS) IRA Wins5 oe ogcodecaébuanonbeoaLeEseedan bow |bebooceseen CERO we Sopan nace: 
Clackamass Clackamas! Rivera. secs. ce sacctoscace te Jee ener sence ster sesneee 2,710, 000 750, 765 
Stationi@reeks ese ce cece eas eens ae ele all eat Pasa rasa 200% 000" |e eeaeeas Se 
ower Rope iver, Lower ROpue River. 2-2... ..2cceecscsecenleee toe ce sane Sh 98as 200i Eee einer 
VOM esee vere bilke Creeks). fect tse ace casicece cine scence lace cee 200000 s|'s Seer sacr = 
Rogue River GOO} 000) Seccer sean: 
Firouil phils ree Keay eres ce Sat pace wiee eis cisisis cess eeicce siste oases oars - 4005000) | 082. <ccec'5,< 
VOPUCHRA Venue. sot moncerecin ecee oo cecsea coe eemeceeoces Sy 2OD OOO | emieeiieie Saisee 
Vermont: 
VOXPULY a Sbabel Sh COMMISSOM=. jai css sce cis. ces eee scies cin 100} 000 * is 22s certroas lie, s aistsrereiels. class 
Washington: 
IBAKCr MD Akela ak Owes emis we tate So ate crest a sere Hie dae SS seine cease sel seen ee 65.500! | Esesticicescicc 
Big White Salmon, Big White Salmon River...................|..--2.------ 1950000) |Sc85ee tes. 
Columiplaiitivenrss 22-52 osteo. cesses ees 2 S08 LOOM | Remarc 
Springer Creclanjassr a es sss toes ese a aes Ma sac ees DHO2Z OOO! maces 
MERITS vdewar Grand yA Creeks oi cars. -ccinjan alar a/zisvarejejcteisicjniorecin(e So cleis ee lls ot sarei<ja melee ABOTOOON eeeseee tase 
Scalia ROCs GBeIDOCO CERT OHeE ECG eee Cer ChEs icmenanresce SU OOO) serene == 
UU OCU, Ub oral Cheelic: Bah hws cassoeeupuacececde a sooseEasaacsbad|cmuonscecous 205 000) |aeeeesaeece 
SkaciiyR verses aacssnes a aesets aeeaosaess aes ce ocece sec trnsaieceee QDR. |e ae ee ct 
Little White Salmon, Columbia River.......-..2......-.-- EE ea een Fee aes Se 451, 000 
Wittleswihite; Salm oniRivers=-saceqst ests [he soscece so. 4, 463, 000 204, 095 
ARH ES ich i ae Pe ee ee a 28, 697,550 | 31,040,893 | 1, 496, 260 
BLUEBACK SALMON 
Alaska: 
Morale Nhuy.On) Creeheat.cis< ac:- tos s(t cons aeieh sisivichis saieie dsiernssle|ecactee seas 3546850008 Rem serene 
Me GMM AGW ras vce & see ne Reals soe Sacre access sen) Sor cae comer 4, 270, 000 10, 656, 700 
eseb aye MCI) On ald ake ia.c ccs of ia icseictntes=, rosie siaele e eisiatoreicieraiwiainr ani leraratee perceeens AOS195 Q0On execs. < 
WS Tues Sep ad ee BD RRO Ree ee eOe LORIE AOR Eae EAMES An are a aeae 49' 140° (O00! |hiecescact-i-. = 
Oregon: 
Bonneville s Lavemish COMMISSION. sae- ccs sicinis © nce oe 2000000. Sates gotaas|-c-sececeas 
Washington: 
PV AcOl mes Ora Ice semester creatine eles ectyce ye cle heer 3 Soha speie yates Meals tein te este eaete 4s 6925573) lesa eee es 
MO Gallego perte ase serosa ais es aioe seeps Sere tere waieieveeisic sare 2,000,000 | 80,765,573 10, 656, 700 
HUMPBACK SALMON. 
Disposition. Fry. |Fingerlings. 
Alaska: 
Mioonulomlvitnilebakes-- eancee ees aoteat ace bs cnet aeeeee amen ccaee 4,150,000} 1,679,300 
Washington: 
IpakCreDakeruakes terreno mee cet Socks. ese ee See ee See Se Te ADB esa arate stent eee 
BATS Ve wen man Gyn Oreeken tae. Sanaa uaa eects pe yeanabenmenen = wecaee sealants 8753000) |-saeeeeeee 
CSU Evel RAN) perc Aare ata rs ey a eo ae ee pa A oes SR 241-500) | aenaceceeee 
DUCK a HUSH DTC RAN SI GEU Live trol sale seems, Sy erence cre eel as Re SAE a aa 945% O00slk nae coe 
ila boutspliahortiCree kee ase sa eptey meee er eal. Men pmer DL AE Blots CCS as 1065, 000))|S2eaeeeeecee 
Quilcene sy Bick @ milcene Rivers nescence oem ce re cence ene Soules aye. 2 287-400) |eeacayatee oe 
Heri tley@ milcente iver s see ce cee tere pie mee AS Ione Cage SOS O00 ie eae 
FRONT S OLEG Keeler ers ee are te oe Ee EE aS Siero osc Hae GO; O00! Sats ae eee 
TINO UIED Se ced ok BS SSC EIE Sa Ente Cte eee cl NEY SEIS es Se a 6, 716, 325 1, 679, 300 


4789°—14—__7 
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DISTRIBUTION OF FISH AND Eees, SHOWN By LOCALITY AND SPECIES, FOR FIScAL 
YAR 1912—Continued. 


DOG SALMON. 


Disposition. Fry. 
Washington: 
DEDTITVO TD SETIRCT SOU TUG are ete mere arctan ceo 20,000 
ID juelreri oho Ksaygn Orble fel obi URS ees ee Cone sos ora gy sees Ges Saco Spade aposacsnecobapeces 1,825, 000 
Puget Sound sscc20=s Ae ee ei ane fee oe ee Fe een eco ee ee rae “11.000 
Quilcene, Big Quilcene Riverw: - <= 222 co ee awe pm oe aim wernt leiele = 599, 000 
Wit tley QwilCene TLV er ae ae om ae aim ig ta amie ate ent ef ie iia 40, 000 
(00) 0) GR SPE ae BEM ssc Seenees So sees eee Coe S ook c ae Sorm one ope at ide sage dmcepa 2,495, 000 
STEELHEAD TROUT. 
: a Fingerlings, 
Disposition. Eggs Fry. yearlings, 
and adults. 
Idaho: 2 
Hope, ake e.ends@ reill ese oe ere er opera tale oie atenolol eo eee eer | eee ee 1,900 
Priest: River: Blue Make. 2. aces s52 40: keh en: ereccotn nee ae em ee eee eee | See eee 1,500 
AgeheER ona) Walid Conley Sue ao Sean aee noe soon aoe Sones mapaaahenen| seo esessulSoSascesase= 1.000 
Michigan: 
Mrumisine= applicant rae). oe eo nm omen a =e eee Sie awl = = 25; O00d st eeemencaleacse 
Watersmcet, Beaver Station Wake. .2.. 22620)..20 00007 ee as Sk ea ee ee eee 10, 000 
Gams Credle sees ees se se ae ie se cet tll ee a ge ee en epee 10, 000 
DeliesiOree keer ce oe ameristar ee ore cietnris oe ae ee see eee ee Ree eee 10,000 
Wa Gk Creeks: 5 ec Soest ee eave Tn See aR eS ee aan |e 10, 000 
lend ersom Creel joan ce 2 ocoeace te sare oe ee a dln te es eet 10, 000 
WielfiCredle svete tee eee ac cian oh cue ee LG mn crea |e ee a 10, 000 
Minnesota: ‘ 
Thester (Pank:sCSber, RoLV Cli reo mists mtereme ee e reeoyie esp em ee aiane |= at eee 9, 000 
palmer SUCKED UL VCD = crseee ciel ence etter em eee eee eee eeeeiae a sees | eee ee 8, 000 
Pike Lake, Pike Lake... minigame Snia mim am mie imeem wie lm mine = w= im mioiale mim B= 6 wie ine ag all we hetolagelieeayetars 8, 400 
St. Paul, dtatedish) COMMISSION. <5... 05 00550 cece eee ane LOO; O00). ceeasteintc Galeeencsete ( 
NG WweVORR rae i ee ee I” a ol nahi Niele) ce 
Long Lake West, applicant...-.--..---- See oe std Bees See 50000): S242 <aceseee | Laomeeeeeeee 


North Dakota: 


St.John, State dish commission®: ~~~ == 2.) ee oe ese ee cece 


Oregon: 


Applegate, Applegate Creek 


Gazaderos Clackamas) Rivets --o-reereceem a anes neseenon en ee 


Clackamas, Clackamas R 
Rogue River, Elk Creek . 


EVD aes bette ois sens eee Sees Peer eee 


Rogue River 
Vermont: 
Cambridge Junction, Brewster River 
Hardwick, Eligo Pond : 
Lyndonville, State fish commission 
Manchester, Stratton Pond. -. 
Roxbury, State fish commission 
Washington: 
Anacortes; ake eb) OUSIASS Some m= oa eee eee eee eee ee eee cee 
Bellineham wake NWhatConm)- <2. 22-2 -ce-me eee eeee eee eee eee 
Birdsview, Grandy, Cree ee sn oe en eee cee ne seeee anes 
WORK G22 co a inca anagoddere anna okhGaepALonanc 
Phenney Creek 
Gkagitihiver sc cseescass occe eens meee ee epee 
Voglers Lake....- ore cece eRe Peeeiepeee ce Reeeneeeaer 
Bothells Martha Wake esses. same eee eee eae ee ee see 
Siickn eval ale ree eee or eae ein See eee eRe eae ee 
Conerete, Hiveret Lakes i2 ons Soe neti este eee ee 
Cement company reservoir............ Bee ee EAL 
Grassmere, Cement company reservoir.............-.-.--..----- 
Tilabott, Mlabott Creek 
SkagibiRiven: seca cise oss eeeaine ster helen eer ey eres 
Rarkjand Walkie ser el ane a\et-jorieeieisini in inci aoe eee eee 
Olympia, Des Chutes River 
Mason I.ake 
Quilcene, Big Quilcene River. 
Republic, La Belle Lake.....-- 
Seattle; applicamtcos se asicta =~ cee arias <a aatersalcene see ecieeees 
Walla Walla tap pica ssc c os nin)1slo 2 ats ssels els tie 9 see ae eae 
~ Wilkeson)'Gale|Creeke 52-2 5-95 2 Jo maene edna eee 
Wisconsin: 
Bayfield. Statetish\ COMMISSION 5 <(-csaesanaee eee seers 
Spooner, Christie Lake 
Wyoming: 
Sheridan, State fish commission 
Whedon Creek 


a Lost in transit, 1,000 fry. 


808,000 | 4,288,415. 


DISTRIBUTION OF FISH AND FISH EGGS, 1912. 


25 
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YEAR 1912—Continued. 
RAINBOW TROUT. 


Disposition. 


Arkansas: 


iMomoprnes, ochellys Creek. een sass so ae 3 ae 
Madsonia ODL Ne PEON Gs se eee este as pean ee ta i ie 
Sylamore, Lomahawk: Creék-- 20... 2. = oes a 

Murkey, Creeks. 3-2. 22st .2. ss .c 2222-2 s3o2 2 ee 


California: 


BaindeeMc@ lode Rivensers-esese= ssoes oe see 2 een 
Hornbrook Cottonwood! Creeles\ 2-2-2 ee = 
Mission) samuoses MilliCrecks 25-22... . sca - 5 = - esa 


Colorado: 


Ailenton yea ele WR IVON. jerome \cal eesti ee =| 2 nm 


JNivaaveyatee, Ab yale TINY) de oon anand = sor oa ease nee oases Nasa 


Alturas, Pitt River, North Fork.......- By tek icie Sess cee 
Arkansas Junction, Chapman Creek ...............-------- 
Frying Pan River...... BN Ae neeie ae Ss 
Tvanhoe} Creek tee st. seio donee sos 
WaAKEMATYOTEO kA hs oo io fo leis airspace 


Frying Pan River, North Fork 


Rocky Fork Creeks:. 2. 2 asses 2 = 4555- 

SouthwPlattermRivens ssvasssssn22 32 455-- 

JN OSI, CONES OILERS < Sa anoccc ahr Job ons een ee sepe sece reese 
@onundrim Creekse sot a2 5.2 as cosa ee se ses seco see 
Wostiman Creekss cs sonics soe acs Sue cate ye Saree 
MarTOOnMLaAKeSta Sh oserils goeiigt ec eee tacts seeslehatoe 3 
Roaring Fork River......... Sralctas Be Aare cic eS 


Snow Mass Lake 


Stillwater Creekssce cas nessa ass Gawgeasingeeewensae 

Nay MORALE de soa Aaah CASE SRE SEN CMESheapee 
IWiellbrn alkene ns a cmnaien See ape th ciata's ca cejtehoc eis 
Baileys Souths blattep Rivera sso seccc.<cane-ce 2 tse nsa== 5 
Pasali sb lacke Mountain Wake: = 47-52 055 sess sone is one 
bineilemC@reokss teh. se. 2 sata crstmeaic's afeleicienso) Sis «/5/~ 
Roarine Hork Pond--.---.-.5-- Pera hence 
iWiestisopresiCreekies.405: sa. Ss. cesses sce ee sanss 
BonlderappucaMte cease sec ciem secca seas ce seem eaee os 
Breckennid sen Wanton Wakes. sean. <icispeeeia oe = intel se = = 
Crystal Wakosesccg: sos: dieses acess acincse 

Greenpoakers. jes cs4s6 52 aeaGascias ese 
(etenaavistancmalks Creeks yiaie< costae a sieals a yee sieeiscae 
Taare) , TENDING Elie ic COS Bee Ea nee BE aS ErSne Eee 
Umions Water: Coys ponds. - -tas252-o2scc4sse5sc cee 
Cammnlbonorbree Creclas fee sao cr on sn atien Seeeee Gaeeee: 
Catherine Brying IPS VCRs Soecese eo eam ese ato antec 
He reckeeeaesas sels sees Skee Uatina Seeieclossce 

Gunnison River......--..- Seige Oe a ae sienna anes 

CHAS OUTER IAT LOURIV C1 ce tei ei-ciata ae tals a soletetsie Sie nie ciciniaseiesallete sewer seine el| sloietere api ats 
Gly dexColorado springs; Reservoir NO. 4285 sesec ns saqaesossce| = -Seees += ~)omeas scree 
Mad dlesBeaven Creek. sos tan had coe se cic aa ore See tase Race eae aes al setoee ead a. | 
Bread OPA PLGA tree tate yee ews Ne hse ot yse foe oases sles ecsiers 
Resseliicakon cs. 26 Screener eye Ae aero Eas oe ale aoc Sere eiraallsn aa acsusrts 
DeBeque, bull Creeks Wake; Noo 222-22. c2- ccs doeon nec 
Coon Creek Reservoirs Nos. 1, 2,3,4.....----.- 


Cebolla, Cebo 


Cottonwood Lakes Nos. 3, 4; 5....-.---.-- 
Leon Creek. -.......--- Se Soe eee ee 


Mesa akOr saree oe cso tea eee maceseticsce 

Never Sweat Lake....... ROR RRR cnet aaemreeee 
WiallaceiGreekstcct son sreeyndne sce eee nanee see 

WraterlD og lake cis <2 cis/icin = Sess eec wee eneecs 
Wldorayiuakeybldorasenoos- oe cisccnos sca. oeceec ces cece eke 
Mstabrook Graig: Creeks se <net oc ais eceisis eat maniacs 
Florence, South Hardscrabble Creek.................-.---- 
Fort Collins, Cache La Poudre River, North Fork ......-.. 
Cache La Poudre River,South Fork........-- 

Cacheilia Poudre Rivers 23. 2.522 42 sss wes 

MUATATINIGURA Veer eee ce eiste nat cl eheiaie ee pee 
ROCKysRidgedbake ss se. 5 sek. cns passe eee 

IMTASer, pe TaSOr RIVE: -.acscecicaeee 2 PPI en a etn? Gc 


Georgetown, Clearilakes 52.22 ses Soo es cen scaes 
Cunningham Lake: 2 so 5 os. 255. 5025 eee ee 


Wc kallGa ke lee oe aesaiee acres BNE me erin Ana Sect 

TERT ba Ose noes oe ote toes ae eee ee 

Mirra ye akene ee Saeco uc wens oe ope ee ce eae 

Na yloribakesss 22:sesscccsstaitcer -seeesatee 
SilversDollar (Waker ss.2 0222 occ sa see eee 

Glenwood Springs, Emerald Lakes...............-..------ 
Guizzlyi@reekreds sso ese ais eo fk 

Make Glonwood severe see ss cus eects 

Fan ba One Vy alCreeka ena as ake ore ee Ue. Beis 
SOUTHER ebiouRiVviens sss ches eee eae i ee eh SEITE Solace, af oeiliia wi tucremrciniete 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


406, 455 


5, 000 
4,000 
5,090 
5, 000 


4,000 
2,800 
2,000 
2,600 
2,000 
2,000 
2,600 
2,000 
1,852 
4,000 
1,000 
5,000 
5,000 
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DISTRIBUTION OF FisH AND Eaas, SHown By Locauiry AND SPEcIES, FoR FiscaL 


YeAR 1912—Continued. 


RAINBOW TROUT—Continued. 


Disposition. 


Eggs. 


Fry. 


Colorado—Continued. 

Granites Wake. Cree kre oes ale a ajo aetna ee oar ee eterore tte ete te 
Mebaddensihake sice 22h sccc toe ea ene ee ee 
Rainbows Wakes see ses ole eyes oa elata acres oe teen ote eet 
Wippenibwintlake l=: = sacle st cee ae ane ee eae 

iHartsel  SoOutheblavlosly Clare = yee eee eee es eee eee ere 

Hopkins, Frying Pan River..............-- SEV SRI ee 

ola, GulnmisoneRiver- <2225.. 922 scG- nese Cee ot eee eee 

Jefferson, Jefferson Creek. .--....------.-------------------- +--+ 

Ucyasbon| thors Comal MiNte es oon aececacs sour sscaconyocouosseocese 

Pass Creek 

Red: Dit Creek ss. s.42-2 eee Masco tehturtoeepteree e 

Leadville, Middle Evergreen Lake.........-.------ See soe 
MUusproves Lakes)... 2 sfjaactetion esate eieeiene seb eee 

diittleton; Bowles sakes: a2 2S seiner) fa ec aerate aie 

Moveland,Allfordsakers 2c sace eos ceeer ea eeeee eee reeer eee 

IBigJRhonipson Riese ers cee = eee 
Big Thompson River, Millers Fork 
Lyons, Big Thompson River 
Bradford akez.2-.-.2s. -- 
Cabin Creek 
Cave Creek 
Rock Creek 
Middle StiiVirain Creeks: .; satejec so iors teja coe’ tere ele tore teic miele ticle 
North St. Vrain Creek 
SouthiSts Viraini Creeks sscwac-c a0 te seer ene 
St. Vrain River, Middle Fork...-. SERRE ER EOR CEE Cee ee 
St. VrainiRiver, North. Works 225.2222. =~ etoese 
St. Vrain River, South Fork 

McAndrew, McAndrew, Dake. o 2. sdec coc 2 cine <eicle oot ieeretetnate= 

Marble, Crystal River 

Meredith, xBiryan eam RAV OL! sicc,-0' crisis een eee meets eieeieitectlee 

Minturn, Cross Creek 

APIO MRIveRce ssc ccs -ccccesctasitespe onsen sseseer 

CHOU AOS Se Gk ec ca. ae: <lalorsie eters jorne otela joel ostorsiet heres ele 

Two Elk Creek 

Monat wants PONG ess ssesse sees e eee e eee e eee eee eer 
Smith Reservoirs ses 2,..2G-~ sche ossenseneeees steak 

Nast, Frying Pan River 

New Castle, Elk Creek 

iparlins;Cochetopal Greeks: sen s5...cnoc= oats eee eee ne seer ee meee 

Platte. Canon, South PlattesRiven cance. sc --eiecee nae ee 

Quinns Spur, Frying Pan River, North Fork..............-..--- 

Radium sSheephorn Creek ee oss. cercceecectececn <eieniesr keels 

Rollinsville, South Boulder River 

Ruedi, Ruedi Creek 

ued Lakes se ees ee eee ee sesame 


St. Cloud, Cache La Poudre River, North Fork 
Salida; 'CochetopaCrecka ss oen-coen: oer eee 2 och eee eee os 
Pnelands Wakes 23.5. ses cc cece wince cnasjcbeeeckemtr nes 
Sapinero) Gunnison miviers=cs..<ceccconceeeeeeseee ee ache capris came meeee 
Soap Creeks: ae ces coetaet a osiseceec emcee setae teeta | Saeco ce neteee 
Sargentss: Marshall Oreék...2 25 ...c..cco-snekecunbecnececaaiees paste alee aoe eee 
Shawnee; Deer Creeks ssceos sectors cc atic veces et enee ee cee sme basse aeeee 
Sloss, Drying Pan Riverss.3 ck soccer eee coc ene ce oe seks cee aaateee ace 
Snow/Mass, Capitol. bakes oo. oo... scetcccccmeus ec ce en oh eee ses aos e ee semee 
South Fork, Rio Grande River, South Fork......-.........--.-|.2.2------2- 
South; Platte, South Blatte River: --.sccensoceseace seeeee cee cen secre 
South: Platte River;South Mork.2-2- .2.-ss-6.--=sieo see aaeeee 
Steamboat Springs) Blackmer Wakes= Jocece oc ce teen cee eerste |e eee 
rannell ‘Dake. .* ose se ce aeck acs aee eee eee eee 
Bk Rivet n2.<2sc.ccee cos Soe on alae sae ee beer ee ee eeee 


‘ Grand River 
Sulphur Springs, Grand River, Williams Fork 
Tennessee Pass, Long Gulch Creek 
Weller, Weller Lakes 


Wolcott; Mage Riviere css jy-is cies <= specie Sohn aie forme eee epee erase | ROAR eas 


Connecticut: 
Canton, Spring Branch 
East Wallingford, Overbrook Pond 
New Canaan, Ripewan Creek..............-.--- 

Silver Mine Creek 

TDrinityWakes Wocmisis ne cis cinicnes acces 

Five Mile River 

Waterbury, Hop Brook 
Mad Ri 


Fingerlings, 
yearlings, 
and adults. 


em Ore ROW 
S3288 


vwwvves 


S 
f=} 
i=) 


ae HU PbO 
S32888 


= 
S 


5,000 
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Fingerlings, 
Disposition. Eggs. Fry yearlings, 
and adults. 
Delaware: 
Wilminetonseb randy wine Rivero. o. ssmccrs\-;a-ccssigsecin-ee seins coe eooeeealteaceesicce ss 758 
District of Columbia: 
Wiashin ston Central Station Aquariums ---es.cs- secs eee eons ee ee eee semanas a 26 
Georgia: 
WilayiLOnpHOUMers Cree espera e see eee seein e on Sees cies Sie leer wste siciain lee esr 4,000 
HaleisiponGies- snasenec onc see tatn See eeecem acess ccielsa ana seoee a [eeoscnee an ate 1,200 
Fickonyes ottom! Creekis nto... sou a Ee eae oils G2 Se ecten elles ae eeeele. 4,000 
ood si@reele se. ne acne ees se epee ere tees clkee esis aiel| oe acto eae a clleee sees aaretncts 4,000 
Mar HiT Creek see ee ae sortie oe ae wie cS oc prattens ieee Safire acevo ie ele ee ema teed 4,000 
iPoundinegMill Creeks ave2 sos ee ses neces seco macaecaee ile soos see etal ee coe eee ee 4,000 
noGacheceMalliCrecksenose es goes: Sake Bo aie ee Ana A | Pee ae 1, 200 
Bares Ceelee sess classe cles siciciass Beal siapisjeieeidise ee aicis's aieisl| L secetale erat ereyerallla, om oceree ciSorete 4,000 
Scottsi@ree kept naciscere ose ee Soe ere es eee all Sneed oe AIC ee 4,000 
Stecodhl Creck wesc esr ea nce ne Os ee Sere 5 Stee me eek Me 4,000 
Mwre siiielel Ose so oe Coceoabas dseqoossee spa nsese soogeee \Speshae seer oak eaeodoe 4, 000 
WalnuteHoris Creeks tes. ja 8s. c cc ccs= cece csc che sce e Bese cbceshes| (So) Shae rye 4,000 
Wan WOMmaniCreekenc eee. coe see snes ota yeseaeete (ore teens (eee cers torts 4,000 
@randallyMilll Creekeses ssc cies saree Sos tces ore eee ae eees| ae nse e-cce| whos aeseee oe 8,000 
Dillard, :RESTE ein IDET ELS aE iat eal ee Oe me eS aD peeacedenocs 16, 000 
ISrCOVIowpntin bling) Creeks tates aso eee ele se ee eee ESE Sea eee ie nete eset oe 4 2, 400 
oO: 
Boisey ciate fish COMMISSION So. -e esas 6. oases oo jesn n= alone oe == 16; S00 Moe ee ache eer nae 
Wanmorid vem Kanes HELD se ONG, 5 cet sram cis aa eas vio rere inere cae ciouie | Mosinee coterie ates ee 500 
AY AKIN EL ANC VESIDON Cte esse aie te Seite wea cles ae erste ao aes te Se All cin wy oears ee al cere Se OE 500 
PETaTISOTBE OC KI GTEC KPO Mle tere sraey ee Shetcle er Mec cre ctr ieee eyeoaner a. Sl ia eu i ha Da iadln eg 500 
Hanhoshallsaalnbowmb On Gs! ie ve ac soem siceccto s fetsicitac cs woe Mines etapa pee oH ee eee ae 500 
eoniamicibrechtis lakels Se. 2 os | 2 2- ose wade testes sae cus eel bcema sects ss renin. 2, 000 
ait o;SilakGeae see ss fee cose Se eR ee aye ae Seperate eal ee gona be 1,000 
Wer leyg Cree Kee eset ats crerarcte tei stetore a= ae ots Sima cs ial Ses eres ate ne | eee tees 1,500 
NFOTEUZOMOISONSPE ON Cea eee c tenn sec nee tines Geocts Lewstct! | Gad ascancees Reem eee 500 
WET Sie N SYS ohm avenl eoyare Aes Se ee ee eee Soe Seen ee enn | saa ne 250 
INaplesistanipedey maken as ems 2a esa Meese ese ce cine se allan tenses | eee een 500 
UG Dems sav aS DEIMeSHRONGS ae see. eee ees che cee s eee ce mete alee eee es 1,000 
Ponto NICHOISHRON GE sn aaa c/asiieer. haces Se onic icc Seana tele ne Seema el llama eas a 750 
ELE OVAREVGITSONS ON Ciemeecys samen Gre Sane a. Sate sem nie a une a Reena ol Oar eee 500 
Tilinois: 
Belwaderem@ress| Cree kee Ate yeas ops pe wat tee esas At cee ieee he lel Na We ae Be 675 
MVOUITIPETOSPECL eR COSE;S DONG sn senor =< eines etre ee serene ene |e on see eee eee 200 
Indiana: 
Souubpbend willows Cree ks ets s st a2 seen fone see ons cies jacise Peta aiiesca| Soe eee 2,000 
Towa: 
ANTHDETIG Taha (CHGS 2) Se eps ee IE Rm hei I Pree ee (Re na (OREN ea 1, 000 
Arlington brush Creek-seine: odes cc 5 yeu ee ee ce La te Oe a he ean 800 
SpringsHiollows Creekess ee coe keke oes Sa Re ea POIEU oer epee 200 
Belleviuewelessant Oreck ssce a mot cone e ee tee tee CURD a. ob Eee Ar 1,000 
Waly TWAT COME CTCO Kee eters fete te Sree eae ee re iat care Ue Stee eee isk GN ete aa Meals pe eee | 1, 200 
Cresco Plow aURivielees sac se tae eens cee eee eee cee! Leen Sweet es eee LER ad came ee 3, 200 
WesiMoinespibakeiGeorees te step. Se ac te own sa ee Sent eccrine | eee eee eee a Sone 300 
ain nanikey lini On Geese ee ee es Cate oe cone ee en mee ene aie ee el eae ee Pea aN 400 
HOTTA RANSON MELO Pers Cree Keine yin ens eae ee i ee ee al es Bee cell a i 600 
GuthmolCenterawoodlandthakeso2<-  Sae 8 i a ee a ee at Se ei eae 400 
PAIS MU VOLS) SPLUMS PE UT semiae ee ay eee es aia oe. = ek es Ais ee wll sical ei | 0 yee oa 200 
Gleam @rea kama ea poh et at eg eh ee tnien gute. coh [ay ce etc | eee al aN 400 
CHES Din pa ON Cee sess OR ee Wie LS RES) le Wee Ue Ae ERS PS ilo 200 
ETOTSGSINOC OTe Katee yy teroer en ee hres Penns mice eerie dk Oy pl LNs A man ne cee Vea ye 200 
FUIVEnSIG CLOUT WE ONd Seeks aeee Oo Mae iec ma eee oe oe bet lg PEL Ee | Pe Bie oelt cd 400 
PRN OTAPSONPEU IT eee eee es eye ae Coe ane rau nee |e WE, Pe  ecieN|Ee SRS vine 200 
WaT Coola Une casey ses ee eke eee jot ee Oe ait (ee Daal £ 200 
Horamnvwoodland Pondeep 2s 2.2) 9.2 eee ees 400 
Alara ee NON Galaye kv OA Gai O11 Gis se see eee cab Sa eke ee me 200 
IMcIntines Sprinov@reelkes Me see su as lel oe RE a 400 
Manchester, Maquoketa Rive1 300 
Monteith, Moorhead’s pond..... SURE: POE aaa eee Ge wht Le 500 
Nogine Me Gresone Bloody RUM: oe crm Sn io ee es sees ee ie ie TS SEI Bia eae 1, 200 
Grimimins|Creekiss tech. ae eee ee eee ye ee sean eS 1, 600 
Os Gv looms LONORELOUSe) Branchiaetse teas nae een es enema Eke BA or ee 200 
BYCllOWaeEUIV GDS sme ec ce te tnt has eehy ae ie s SNc RS Vor SI nae! Zon aa 800 
Wiatebvillersn aint; Or ee kum a neieer tye ones aa aS SG SS els ke 2,000 
HGLCh Osan tA CTGe Keine yo 8 oa Nop eee eee ial Eppa o 3] Nai Stine eer te 400 
Waukon pbeateH allows Creeke peat sees erat is ser teme ee Ge Re yu. a ee 800 
Raimi Crecleteey asa nian Seen dat ath Deng ee one oir ae 2,000 
1,000 
1,000 
MY 200 
2, 000 
Kansas: y 
ESTA G TG POrIS HO ll deen aa taeey Ree eae ts Bey tenn a Ue ae fies Li Tage od eae b 216 
Kem ori ecaD Dicdliakote yor ein peo mann Mig 8 SIS oi. alk eS 14,000 
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DISTRIBUTION OF FisH AND Eaas, SHowNn By LOCALITY AND SPECIES, FOR FIscAL 


YEAR 1912—Continued. 


RAINBOW TROUT—Continued. 


| 
i 


Disposition. 


Eggs. 


Fry. 


Kontucky: 
Barbourville. GooseiCreckise: sor Ac eee eee eae oS e mene eee 
Ffarlan: (Cumberland iRiver, branches: 2) eis se sas Jonge sae 
Ida May, Kentucky River, South Fork............._........--- 
Whitesburg, Kentucky River, North Fork..................-.. 

Maine: 

Bingham ittleiChaseshonG soe 22 tense ae eee nee eee eee 
Nearooro) Beach: Massacre Pondeaes - ss. - oe e- eneene nes mee esee 

Maryland: 

Havre de: Grace sRocK Rinne aan ee je sett ee cee ne tee ose ae 
Mountain Lake ’Park, Killins Pondse. i.) dcs.ecse ce cenee secret | 
Oakland, Big Youghiogheny RIVOL2 sone ke eee hae reese 

Massachusetts: 

Concord, Punkatasset Pond.......-- BEES spree he ety tS ana s | 
Foxboro, alkesNeponsettis Yacacaen-cvce oes cs men acces sJeeeee ae 
Springfield, ChicopeerRiver2 <a -isso sobs coe eee een ees 

MIN KBrOOkme tase nae eee es bee eeeaee eae er es ca enene 

Michigan: 

Bailey Crockery, Creek ss. joso= = c02 sac ee ent acces Roses wee | 
GrystalFalls ePaintiRivers 2-5 .ee cee aacee ae eee ate cee sehen 
Grayling, Millutlasake® sa6 kia ito aces gate ont a 
indianyRiver;.S vurgeonuRivence asec ae ose as se ccee oe ae see Cee 
Jackson; "Miners Mulls onde sey oe Ses oes Sean ce cet eee 
Ravenna iCrockeryiCreek sae - oases oe ee a ee eee 
Rose Center, Buckhorn Creek-..cassn<ecnss So ae Anca eee 

fens Crecknee seas omen ieee ani ao seen see nee 


Walhalla, Pere REAege Riv er; South Branch. -e-2es--- oe eee 
Wingleton, Pere Marquette River...............-..-..----.5.-- 
Minnesota: 
ianesboro; Choice: Creeks = ce adaseseise seaman eee sae 
Preston, ‘Camp (Creek toe cece shanna dee ean-oe eeeaesee aeintee 
North Branch Creekier css cece eie cece oe ieecncke coer 
Pantrid po. Creeks Mae asses tere rains roel eer ee eS 
RootRiver; Middle Branches a. -acse= se eeneee eee oee 


Enterprise Creek eu sapace a -ceetsoe ee meek ere ene tee 

Silica, Little Swan River, West Branch....................-.-- 
Missouri: 

Allenton; is prin Creek. a see sae cee cesar eee ee 
Arlington, Gasconade River 
iBrownwoods Castors Rivers soe he ee eee eee See 
Carl Junction, Spring River 
Chilton} Current) Riverton csesene nee ect eee eee eee eee 


Everton, Sinkine:Creek-: o-- 2s ee te eee ee Sees arene 
Panning: (Meramecdhiversscse +5 coe ee sence tee meee se eee sey yan nye 
Harrisonville; watericompany’s lake. 22-2222... 625802 eee 
WamMar JOprine i Veleasn es see see ees oe eee eee BRAM Sm ENE 
Lebanon, hake Ha Fla Monkas.ctolccoe cal oot mace Pega 


Newbury, ean hiek Runs si ei en eel ee hee enone pees 
Newburg; Little :Biney: River 225.2222. s et eee eee eee eee rea 


Pacific;sMeramee River oa. .ecean nae eee seca e eee eee o ete 
(Pearl (SacvRivens cs eae cass Oe Res eae ee ee Dee ee ee 
Peirce: City; ‘ShoaliCreeks s+... ces ee ee eee eee | 
Rolla; Coon Creeks eee sak ee eee Sky ras Sea 
Waney, Maker snare LEG Rei tei CD ack yeaa oe Oieineortea te 
StoLouisyanmores Pond. ss 55. =) 22. eee mee eS anes 
‘AD DLICAT ESSE a hae eee Sen ona | 

South St. Joseph; State!fish commission: 2-52) 22222358) sa 
Springhel dy Ritterseb om deicee soci = oe eee ee eeneee ele ree hey 
Thayer, AmUlerson RUN Seascale oe ing 
Greer|Springi Creeks se 5542 5 < 2/2 55s eee eee 
TurmersJiMvRivere dese eee cena: hess Laas elena elas Meee 


Warrensburg, EAD DIG EI Tite Pe Gs SOR = Se ie ae et ae 


Weaubleau,WeaubleaniGreek. 222.22. 5.526) 5a Seneca 
2 iiefalma,/ Castor Creeks Mata acy accents ques oes We mea eee 
Montana: 


Fingerlings, 
yearlings, 
and adults. 


3, 260 
4, 890 
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DISTRIBUTION OF Fish AND Ea@as, SHowN By LOCALITY AND SPECIES, FoR FISCAL 


Year 1912—Continued. 


RAINBOW TROUT—Continued. 


leinpeniiiys: 
Disposition. Eggs Fry. yearlings, 
| and adults. 
Montana—Continued. 

Woze mane rig Por Creek sje ee es cees sats sesae sac eseene 2 = eal aasceecsece|s 2 =-e mci = 7,000 

Goltmmpia Halls Mish Wake esa45-g2ce> socas sass ete ccs case fea |eeisfenym cee lees ine a= 1, 200 

Diuloneartlesmake Cree kent eyes sie aa sete ses yore e aie wel sia wis societal etenm =] intel Sta | faye iss ate =ii=t='oi= 2, 500 

iDhopwstiaey, veual Oy ohy IVETE Cee Locka aac ca on neeone sce ae Heb Se ete | adacconcnant bceriosoenece 1, 200 

EPATHRASM ARCO ep yest casters cece ce eae 5 es Se Se OI al mee eerie Payee ore exc cei erat a 1, 600 

Mor aTiWle acer pee cen ennai k ons mes ere Ryainrs, Llnrcy sy ca Atlee Srsel sll lnycen ete eecteror ay a | ee hatch aaron 1, 200 
Hishtaile Sie Oreck sn cirehae Ae Nes sone ete aise wee te se = MSN OOOH eet es Res Ul een coe So 
Joya Lae,, IDEM aMl oferta ( Crys e Uae ES 8 Ba Ni ee ee ee SOB Senor a eaap ae ons) oearecocecite 1, 600 
InfayRBbaTe) Cleeve) gh a RBeI NMED Re Bie ie ee eee Se iy) root Sr Ot St ese 800 

If Rony sale Crnete) oe ae Ue ee oat ED IR ee eee Oe Nene Ne Mn eri eer 400 

Gi aialeihey Clvesin alg oko oe eae WE hae ne SeecrCOcgers) Sotksemcae Sal poceaec canes 750 
FLO SOME NTIECHOISOIS OMG se sees jas seals a ainje sel srshcllcreliralere aime ole pepasaie otters cial he aot ma 1,000 
IEG ina OCs BOR he eee ace Usp wbecbuE SE crordec| Post enciancsse srsmeetenanc 1,000 
oliotestvoc karoe kale ge toe ee Ge een oie ge tN aaa oa 38 98 Mamita eo em ela 3 7, 000 
Me WASLOTIss DeTRVES IONIC. yen en ees ita fants oats ea oon is a if eee ee ate | Sieietlar == =e 9, 500 
Me DonaldiCreek SOUtNYHON Ks meses nasa ee ae ale cio ee ei |e riers oa 15, 500 

Winite Springsi Onde sae ae see ona see Sia mie a eateries | rata 750 

IMUBSOTAIG. INIT tet Chae) aia Goes eee bE OBOE Senbne ater ARE Sp Aah heen) Eoteose ected Budasemarrcs 2, 500 
oberon nu lepiako ens cece ene asses ase. see re ea pees a eee Wane ore eal ers AV tassscte = 7, 000 

Nebraska: 

Chadron Chadrom Cres kegs cee e a2 ssa ssa eae ose so eae ae | eater ae =/- ence a 5, 000 
Hithlep bs ORGeCallxa Cree kasen a em ae tesiae ete aoe set ot minekine sce | aaa nee 5, 000 

Crawford evhiterbiverr ses csa ekess oe nooo tass Sota aainsndonse 13, 000 

Gretna, White River............- 3, 000 

Scotts Blutf, Spring Creek.........- 3, 000 

Valparaiso, Johnson’s pond 400 

Nevada: 
BYyppeG port CHee kee meee ee cree ee cle te aicfe= ata als cle sia e erc cle) aflateelole/e!| im atare e/ete eis mel ete helenae sloie 800 
Werdin state fish COMMISSIONS 3... sacar ce ics iain ln)=ooivieig e)eivini==i== = TA SOQ lie seis asia: sia! Seiesies seleate 
New Hampshire: 

DOVER GREOMPE ALES TOO Kee epee = crea atetalavaretata cteletutaietetalnialarate)sfeiaieirt=]=raia| cin =iai== oieese ===! siesloiaipis\e=i== 1,000 
Isiga REIKO) ied duce sqrannocens cose epee qonDecacoseaes Soatameoced boccceesngee 2,000 
inqollergys Tame 2 eames aacdeeronaceeLopesceseHososboee eeeue eos e od |shocbarccoes 2, 000 
BD NOENPELOO Kar eee Gee noe cee iene oie edie aster Seiacasisicis cette aemee scans 1,000 

Vion OMA Os IEMA) IOs sea oe Boe oacc aabaee anocnooenan becudud |Ssscncsedbon|sobcancsncss 2, 000 

New Jersey: 

Doerr, \Wydanieyoarnel ia) ee ae oe A oko oceseeoomoonc Gedodse gabe) |coecaosresdu scneasqsnose 3,000 

INewioundland sMenken’s pond 22 <7 a ..< 2 = coos woei-ine io rim ime einie | iwie woe nn nose aw einiemn = 600 

Princeton Junction, Millstone River .-- --. 222 -- 2c. osc ce eens |ecece cies reels o=2 0 =9= == =~ 3, 750 

New Mexico: 
Wahsaaiyain, Ie 1Y GCIG) -pes5 sua doe cedscoseeesacaseooseqasdse 2,000 
LAN Wie OTe) ee) abn oeoeeode eb soon snacunooSeeuogscsan 4,000 
New York: 

AT AIMON Ey BOZEM Kall COO Kee faycre cers soieicis araiaie a1 sei ea ae te 3,000 

JAgole), Bah ratty cel oa A ee posse ea centsaanaoe 225 

ipabylone Blanchard se OMG ease se cjielsmteminelesise ee = rejaial= ele ela = 300 

Battery Park, New York aquarium.......................------| 5,000 |-.-.--------|--...-.-+--- 

Bays Shore, Bripht water Wakes. osc «22-12 a\ecsner lem a=leise ainiel=l 400 

sks ualevey MV bbaves}, Ishin R IDG dene oeedoneuer] GoeUeEe ase saueoeos 4 pocesceceasa |i i) en Snr ces nec: 

Callicoon, North Branch...... 600 

Cambridge, Owl Kill Creek............ 1, 500 

Georgetown Station, Middletown Creek 2,000 

Freeville, Fall Creek, tributary ........-...------+--------- 4,000 

Ieatonals, Stony Elollow: Lake... ..2...sctcscssccseesesca eae -s 3, 200 

Wakewelacid. Copperds We OMG ss. oa te cteteo selerase)aroe aioe oe aia | 750 

Madawas ke s@Q Ne DEC DTOO ke same selsicete tecielalate emia (aetna ieee 1, 500 

Oneonta, Otego Creek and tributaries..........-....------------ Wee Bee toceea aobectesans 8,000 

(Qpolloeyils RUN GPs See oe eos bese acesenbeaspu eae saaseEe janueucserted ppoosaesroee | 5, 000 
Apri Bee AA Sh daoes cSbudouepenapeeceas feos adade Bene ceesst a slenameReacaerse 1,000 

TR asa, Ono Ra AGlhs a nak noes neaesaonpeegecolecsoesce espa |code ssecnemd| sonpsetorece 4,000 

ipa TEV gs (ORR tne IDEN op ol sane Senseo copodoopaeoEsoecenc ees See LES eee 2 seceee 1, 600 

Imgversy Ilr JN a Oe e eee oS ee nee sse So cee app SESS See soe encsed| separ osssced eseconseocce 3,000 
Te iohiah eR i< 18400) en oe beeen coceenaeUeencec sno sonboH She lseecor dodons perc socurcre 3,000 

SGlobiink). TUB nIeIN Jet oG RE Uc eae oe sane ees coEcerseacuadonosses OAR, Oy eneees sande ScuaocnScenc 

Swart wood ac ksonOnree kanes. see nce as = oleate erie peel | iain ayotrieite = lee emis ctaners 2,000 

Syrachse seb tuber lt Oreo kee esac e ose sia o lene seo em = metal lela iape aime me aie a 600 

~ Laman aelss On alico Ate (eee aga BoEne ron shoo Sous sosedad Receooe naar |Icsperaacaoer 600 
(Craven Ee Gi) eco casoe Beas oe sen bene se soesen~ see] Poon Ss eeeenod Receaorasnos 600 
North Carolina: 

Ard diesN OLbneH OG ks Cree Kaas acta sae oni se ce eee a ei iio iain = = Wetacetecoss 4,000 

Andrews, Great Snowbird Creek..........-.....---------------- ene ee sereeibtetate REeae ee sesc 2, 400 

Nahievilloasho pe Creeks re) oo 5/5: cet cee tea scecemeoosene nt owe ne fees Sa |b een Bee 600 

iBalioucws altouni@tannyek ONG sees seem eee ose anise aise = ase | mainlcr oalm = eeceonanucs 3, 200 

ielevanengol: Shs Tene Olea as boon Ona ne RoR nnose 5 OeerSeodcoune Sle Dems shod poroceroscoon 1, 600 

Big Pine Creek, North and South Forks....-.....-.--|-.----+----+)------+--++- 500 
DOs AMC SING) oes oe Coe acocare EseceuAnoeecqshe) pecseaceeeEd baceorortnns 400 
SWidITN UG COLO acs suinac oe oohiec aww cn Secujderaceceeodecs We cee aes ces [Cecile sietats 2, 400 
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YEAR 1912—Continued. 


RAINBOW TROUT—Continued. 


Disposition. 


DistTRIBUTION oF FisH AND Eaas, SHowN By LocALiTy AND SPECIES, FOR FIscaL 


Eggs. 


Fry. 


North Carolina—Continued. 


Black Mountain, Dopson Cree ke oa. <<a aaa alate sine =a 
Flat Creek Pe 
Little Left Fork Creek 
Long Branch 
Mountain; Creeks <2 5 se0 deco b ec enseqacnacssees 
NobletsiCreeks- 202 2252 nba eeee seas 


Owens Creel. ose ss se hhecmcscAtecineis hee ose 


Pool Creek 
Randolph’s Branch 
Rock Creek 
Sugar Fork Creek 


Swannanoa River, North Fork...............- 
Swannanoa River, South Fork..........---.-.- 


Brevard. -Alpank Makes oosesessees cere seeeeeerareee racemase 
Bridge CreekwWVaker necioe eseeisnie nies eer ere ccm 
Buckhorn Wakes ae oscis twee cieceeine ore eles ween eee aoe 


Bryson Citys Alankal Creeks aaa cries =e beisenceere cece esreesrer 
Beal Creek eee steae asc b oe ste Deleind cee see seme cer ee 
Bear Pen Creek 
Big Branch 
Bridge Creek.. 
Buckner Creek... 


CliemyiOreckte he oe te tenn eee ee Laas 


Coopers’ Creek. s.- 52 genteel Se aatiop ce tse ee aeeee eee 
Deep Creek 
Deep Creek, Left Fork 
Deep Creek, Right Fork 


Bats beratl Give) eae ae oe eR aa ee De | 


Kirklands Creek 

hands Creeksacs eee ea = Poe AER Ee eee eee ee 

one Branch nos cs: soe case ee pe porter seer eeeeee 

Nettle Creek 

Pole Road Creek 

Rock Creek 

Sawmill Creek 

Carpenter, Buttis pond et. 2h cece shececeece ence mscene mene 
Chapel Hill, Boling Creek 
Cherokee, Bear Wallow Creek 
Big Creek 

Bradley; Creekston sn scee sone cee eect n cee eeeeE eee 
Straight:Bork'Creeke os 52 oo. Sass ccuraciencine aoe eet 
Tuckaseigee River, Raven Fork 

Upper Creek 
Cranberry, Blevins Creek. - . 
Cranberry Creek. . 
Dillsboro;\Greens!|Creeken 2A esate oe eco ee teen eee eee 
atham) Creek... on. sock aaseesacins ss smee cose esen aes 

Elk Park, Little Elk Creek 
Hendersonville, Bane’s pond 
Big Hungry Creek 

Clear Creek, North Fork 


iiTst Broaddhiversessacse sense one e eae eee 


Green River 

Kanuga Lake 

Wanrel: Creeks iis censors = Seles seneeecee sneer 

Reedy franks Cneekesat ccmen ase ee ceeeeanee cece 

llsirt Cloverdale Creeks sa acseceoncece teense eee erence ene 
Horseshoe, Fosters Creek 
MGI RVers cn Seieere ae ate crea aoee tien cue nea 
MillERiver (NOriheh Onkeeeeiccseeces cence ne ne eeeere 
Queens\Creekt sa ace dancer eee e eee ee ee eee ene 

Waurelton; Shelton Wwaunelkiveras sso see seen ee sete mens je eas 
Linville Falls, Linville River 
Marshall, Big Laurel Creek 
TUT y) Cree keno oi sxe <.c)aisparsrs a eee teria Uo PN pete 
WralmnmtiCrecka ies 2) ie. Sia ad ae arn 2 ee eee 

Mirinea polis ocwulyenses sae 40 aen soeeecet eee nee aeeree ast 
Montezuma, Chestnut Height Lake 
Murphy, Owl Creek 
Old Fort; Cuntis'Creek-2- 22% 5.2. 
Penrose:'Clay ton Walkot eas eee cc ae sateen ncteciee en eer eae 
Crahle: Creek see eaccseccsse aetna acne does eee 

Raleigh; Batts pondsteeteccen se aoe cee eee toe eRe 
Rosman, East Fork Creek 


Fingerlings, 
yearlings, 
and adults. 
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DISTRIBUTION OF FisH AND Eaas, SHOWN BY LOCALITY AND SPECIES, FOR Fiscau 


YEAR 1912—Continued. 


RAINBOW TROUT—Continued. 


Disposition. 


Eggs. Fry. 


Fingerlings, 
yearlings. 
and adults. 


North Carolina—Continued. 
Sylva, Bens Creek 
Dixons Creek 


Mill 
Tue 
Tue 


Tryon, Pocolet Creek 

Tuxedo, Beddingfield Creek 
Bobs Creek 
Cabin Creek 
Green River 
Rock Creek 

Waynesville, Barnes Branch 


North Dakota: 


Devils Lake, Devils Lake 


Ohio: 


Canal Fulton, Spring Brook 


Mansfield, 


Newark, Shawnee Run 


Oklahoma: 


Enid, East Park Lake 
Jungle Pond 
Spring Park Lake 

EVO fee EVIOSMMI Creek ate Atte ne Melee e tomcat eet ge OW ON Soca. t | 


Creek 
kaseigee River, East Fork 
kaseigee River, West Fork 


iBradleysbrancheeecces casos seemececinacenccceae fete 
Brier Ridge Branch 
Bull Creek 
Campbells Creek 
Carpenter Branch 
Carver Creek 
Cothran Branch 
Curtis Creek 
Edwards Creek 
Evans Branch 
Fowler Creek 
Gaddis Branch 
Hunter Creek 
Indian Creek 
Jackson Branch 
Janes Branch 
Johnson Branch 
Jonathan Creek 
Ketner Creek 
Longs Branch 
Low Branch 
Maggie Branch 
Mill Creek 
MitchellpBranche aca cms feees. cess oreo ecseae cas 
Moody Branch 
Old City Reservoir 
Opossum Creek 
Owens Branch 


Peachtree Branch 
Pigeon River, East, West, and Middle Forks...... 
Reuben Branch 
UIGHPB ran Chet nen sates stasis eee staee ts fein = © 
VOU Kays Ten Ch ane eres ee eee Se seo ec eee | 
Sams Branch | 
Setzer Branch 
Smith Branch 
Hine ys rancher seas saiscere sacs see cos cne 
HUCAED TAN Chaya reer He ee ee eee eee eee 
Sugarloaf Creek 
Swamp Creeks 23 hoa. ete os soe n ee scene seas cc 
Taylor Branch...... ee SNE Oe eit eens Se 
True Love Branch 
Turner Branch 
TurpinsyBranchees se. eee coe ee cseelace coos el 
Wycle Fork Creek | 


Beverstocks Run 
Colwell Lake 
Dickson Lake 
Dickson Run 
Hagerty Run 
Hannawalts Creek 
Ontario Creek 
Spring Mill Run 


BEEEEEEE 
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DISTRIBUTION OF FisH AND Eaas, SHowN BY LOCALITY AND SPECIES, FOR FISCAL 
YEAR 1912—Continued. 


RAINBOW TROUT—Continued. 


iS Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Oregon: 
aker, City. baldockwGreckowene saben Roe eeake eer eecemecatas 
Grand Round Lake. . 
INorthsRowderiRiver: <2 asee- s-ase se eek 
Bonneville, State fish commission 
Mishsbhake Big Cree kiss 0 te oe eae oan, pe eee oe ee ee cee terse im cmeenets G5 ;400) |S ue ei taoe 
Gibbon; Umatilla Rivan.c 20. 52. scths osc. cee ee eo oan ee eye 60001 Sek sere a 
Holbrook, HOrest Russ acces 35- ae ee see a= eee Scere thee kee sles beet ate DOO) Ek is eee 
Imibler,:CrystaliS pring Pond oe oe tee eames sneer ee| eee ee eee 1 OOO} -oteeeenee a 
INoon| Station: \Wioods! Creeks sje aise tes tire ce in on ee ee ee 4 OOOH Sacre 
Oregon'City, A berathy, Creeks 22 = seme e eee eeeee se eee ee eee eee 10;000)) 22 o2ee seen 
SBeaverCreeker cos ve esate a yn oe en oe a Cee Bono R ee 125 000))| eee asa 
MolallasRiver;North} Pork: 2220s 22 eee eee Neo ema me eee ens | LG;000)|s2 Secor 
Milk. Creek: <2 S525 oe Hoe aa RUE e Se amiga > ah eerie aie 125\000))| same ete 
TTOWHCLEOK oS Se nes eno raic ee eyteh: cial aaa nereee 135000! eee naeeeee 
Ren dleton Mc Keiya@ ne Kester foe sla ecm mae orca a iar an ee ee 4 OOOH. cee ee eee 
Ropue River, Rope Ruger. oe ae eee eae ee ate en oe eet 95, 134 
Union Junction} Catherine Creeken sacs aoe eee eee | eee eee See 95/000! |e taeee eee 
Spoftords Walla Walla -River, South Work. 22). 5 oe 2s ana. oso] eee 830003) 2 aerate 
Namhill: vamhill iRiver, Nonthehorks-.- ssscsctss aces serene. | cme eee 510003. -coneeeeeee 
Pennsylvania: 
Cammial Sot ee setae as ea ass ere res oie Re ciate eee caval eae tere ee 1,000 
(Cham bers pure sees ice bak Umer ee ee a eee ee re aes | ie ee eerie 10, 100 
Canbstle Dir ameter eee ere ree ee 5,000 
ColdtSpringtiimey pase see aioe See eee 5,000 
Halling Spring RU. see ae cee cere attics eee i 
FLOSaCk sR ON ee oe wel Soto he Sean ouota es 5,000 
BIN HEU Soe say ee oe alata cena ee eae , 000 
Chapman Station, Haas Pond................-.--.-. 800 
Chester, Bickley’ SspOnd)s..026 s-sc.qses= cence cae en'a 1,000 
ClarendonsAmnoti Creek. soc ees cence ase sci eee ere. se eees | eer eect arts 6, 300 
Mionesti Creek Hast Branch eer cc se see ee eee |e eee 7,000 
Coles Creek, Pine Creek, East and North Branches 3, 600 
Curry, Yellow Creek........--..--- BS Dassen lee eRe. Soe ar Sees ee ee ne | eee eee te 2,000 
Jani gba) 2S, GIULEH iyo ee ee eee pane ean Soe neon aac seesoses|osansso5ee- 225 
Karthaus, Coalition: eee ec ser non ee see nee iste Ue econ] esate ag etege | tee eee aan 500 
Coal Run, Lett Branch o2252 5 es oe pect waa getste 2 fs oe = eeeneecee | ee eet eres 500 
Conneéllys Runa 02 os See nec acces ce oe Sees ieee ne | Peres eee a ereniame eee 500 
(Gab bcoy Gg lA Sabre eAS ae ee ee eee pe one Seabee ecu tessa coos ena le se spoS coos] 1,000 
MainsBranchys co: .cei0 ose sisi eee oat ee eis ets BAe eee avaseerateerce,s 1,000 
Mosq iitoiCreekee.s: - foc ats Sek paces oern eee eee ne wee | nce eeesepeeee lease eae 1,000 
Def shal ats) cl S40) ees Sasa AeA Gee A ee SOE ae Osa la Sea saaeoe Selina esc cbopoe 500 
‘DwelvelMilevRun 22s toss aia ae elses ae eee as | eee eee eee ora 1,000 
Wuanesboro.Canawacta Creche oe ocean cee eta eee yates ee al fae hetero) ere rea 3,000 
Ueber YO qos) ep SP ee Ae os sooo seas ase Sse ose ne |boodaaesace=|ieasbeoc cones 4,000 
‘Tunkhannock: Creek 350256 ccs: =p pel + oe a ae ase ee a er eee eee ete 5,000 
Ta trobepMilliC ree kaa ees saree ee olen eset oe eit eee [ee eee ee er ener 1, 200 
Aol oy PLING) dele) ARE epee sas Serer ae eA Pe Seiad lasnareesc esate eosscpe: 1, 200 
Ivete a hee iS 56 ee oe So oan osenon Seosee cece case soelsentede Bac aaleses sa shmase 1,000 
Mance, Birrish' Oreske senses ee he Ae a BRS TL 7 2) ore ee nen Nel ey ori 750 
New. Ringrold: ColdGRune 22. o52 stared seth ik seco oe aac oe eel sae aie eee eerie oa peers 6, 000 
OakcHillSS pring! Cree keys ae ase ee = enon ae eee eee ae 800 
Pittsburgh, Lake Mystery 225 _ 
Renovo, Bakers Run.....- 2,000 
Barneys Run...... 2,000 
IBSNj amin eee oe eee eee ee = 2,000 
BigsRunian branches. ee cea: seca eee eee eee eee 3,000 
IBOPES TRUM ee emk Ga aie iets Sees everett erie 2, 000 
Cooks Rumis 2t iain os Sache ee ie Ue cee ore eam 2,000 
(Opp yall lsum al ay shal qe gee A Awan min eRe mace a Mame lamome me devalle oes er jog: 1,000 
Drurys Runand ‘branchesss one se tsps ae ase cate nel nica | eee te 3,000 
iRish;-DamiCreek:and branches: soso oe eyes seers ae ee eel aa Pate 2,000 
Halls Rumson eo eee ae Se Soe eee = lees eek eee See ea eee 2, 000 
Eiyner: Reumiandy branches e205 sc ciee eee eines eae Se eee es Serie ener 2,000 
DUDS shale Cae SPAN eee eer Sea ae nn = tern aE once Sea eSS ao OLeeaaee Se estas sgerae 2,000 
BaddysiRumiand branches 22 4ssers sae ce ee a | eee ae oes | eset 3,000 
SLabbolop eed Sy bbl Dae eee es ee eee re nase beebepsen songs coors uulscosesseesce 2,000 
Young) Womans Creekcand) branches =f 52a eee eee nee elem ea chee eee 5, 000 
iReynoldsdale obbs Creeks tributary Ole~ sere ctee sie oe ee rare rrr eee re 800 
Royer; Piney Creek ea es saat 2 ta Soe ee ema eae eet oe cae ee ae | eee ae 4, 000 
Sheridan South Mountain Rin S220 bese e eee pera Senet a ee ele sees peter | een 400 
SHE WS DUT Ye DW COLIC LCC cei aaah waka ce ener SIE le ace ree | be eae ere eee 2, 000 
Slate Runs Nabe l Rep ee ES a eee eaten |e ee aati ee 2,000 
Stillwater,RaveniCrecks 530s at og ec eet atte cem cae ce eee S| mene serae| CER eee 3, 000 
Summerhill; LaurelRun Ss) 6 fe" 3. os soe ce ese es Saeco | Peet eee acc =a eee aes 450 
Tunkhannock; Marsh iGreekese- 3 28 eke eo scs ee ee ce lee on ere 2 ae i ee eee eee 3,000 
Survar HollowsRunses.cecscs<secee aes EPR ee ee eean semoe a! Sopa sao aso 3,000 
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DISTRIBUTION oF FisH AND Eaes, SHOWN By LocaALiITy AND SPEcIES, FoR FISCAL 


YEAR 1912—Continued. 


RAINBOW TROUT—Continued. 


Disposition. 


Pennsylvania—Continued. 


Wilkes-Barre, Leonards Creek 
Windber, Clear Shade Creek 


Big Shade Creek 


Dark Shade Creek 


Rhode Island: 

Hillsgrove, Oakwood Park 
South Carolina: 

Greenville, Watacoo Creek 

Lawrens, Little River 

Madison, Battens Creek 

Demmons Creek 

Longlos Creek 

Rocky Branch 


Spartanburg, Fairforest Creek 


Eggs. 


Brook 


Walhalla, Coneross Creek, McCall Branch...........-.-...-- nea 


Coneross Creek, Poor Mountain Branch 


South Dakota: 

Buffalo Gap, Beaver Creek 
Smithwick, Cox Pond 

Tennessee: 
Austral, Ellis Creek 
Lost Creek 
Spring Creek 
Baxter, Cone Creek 
Taun Creek 
Chattanooga, Lake Kelso. - 


Tennessee River 


Chuckey, Middle Creek 
Church Hill, Hoard Creek 
Lyons Creek 


Elkmont, Little River, East Fork 


Greenville, Camp Cree 

Jennings Creek 
Kingsport, Reedy Creek 
Kittyton, Big Branch 


South Indian Creek 


Knoxville, Hale’s pond 
Wood’s pond 
Milan, Mineral Creek 


Roan Mountain, Doe River 


Rutledge, Manley’s pond 
Sevierville, Fox’s pond 
Townsend, Forge Creek 
Mill Creek 
Unicoi, Thomas Creek 
Whitesburg, Kirkpatrick’s 
Wolf Creek, Bear Creek 
Feds Fork Cre 

Wolf Creek 

Utah: 


Brigham, Northfield Pond 
Charleston, applicant 
Heber, Wherritt’s creek 
Logan, Hensen Pond 


Intermountain Trout Ponds 


Koller Pond 
Lowe’s flowing wel 
Morrell’s pond 
Spring Creek 
Springwater Brook 
Worley’s pond 
Marysvale, Taylor Pond 
Ogden, Mill Creek, branch 
Park City, Crystal Pond 


Dillon and Snyder Creek 
Ontario Reservoir 


Spring Pond 


Provo, Clark’s pond 
Dry Creek Pond 
Durrant’s pond 
Johnson’s pond 


Spring Dell Ponds 
_. Vineyard Pond 
Salina, Rasp Lake 


eee---- 


Payson, Spring Lake Trout Farm Pond 


nace 


Provo River, South Fork 


‘UTS Bae ete Ee ta 


ek 


shat Onis Cae irs mete ane Re” 


of 


Fry. 


Fingerlings, 


yearlings, 
and adults. 
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YeEAR 1912—Continued. 
RAINBOW TROUT—Continued. 


DISTRIBUTION OF Fish AND Eaas, SHOWN By LocALITY AND SPECIES, FOR FIscaL 


Virginia: 


Disposition. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


Utah—Continued. 


Salt) Dake) City, Mulli@reek Pond 2. << <2. 2a. tees ones aa m= 
Spring Creek...-- 

Thome’s pond... 

Trask’s pond 
Tremonton, Andersen’s pond 
Petersonis POM a. see «sas eee eee en eae ae | eee 


Vermont: 


Bellows Malls; SaxtOOsuR ven a se eae eee ee eee oa area ee ete 
Middlebury, New Haven River......-.....-.-.-----------------|------+--+-- 
New Haven Junction, North Pond < oe sen. eee nee ee ne a aot 
Plainfield) BancrottsPond se. se- seen ose etee nee ee nee eae 
West Salisbury, Leicester River.........-..--.-.------++-----+-|------------ 
Middlebury Rivenece: asset eee ee =e ee eee | eee ae 


Abingdon, Honaker’s pond............--------.------+++-----20|-------+--=- 
WihiteLopie@reekss see nce --e a ences ceseee ne see ee ee ae 

PA eXAni ciate OLOMACBEVIVCL saeco cie celeste ete l=eerera aot ree oma era ee eter terete 
TRIESTE ELS CTTIETNGs ito a a i aa le eR a arte ey | Crue Ce. 
IWaAnStOn Ss pOn Geen aati neocon c= seer ee teen nines] Sa ee re 

Mm bersts Wi alO RV Chee sees stoke ee cer meee eee =e el sare tot 
Smilléysibond 82 eae ose css oan ate olor ee isnt = = ieite |e 

Beaver Dam, Goakley’s pond. --2-.------------- = 6 2-cee c= neon] = =m 
Big Island, Bellemers Creek.....-------.-----------2----+-2--++|------------ 
Blair, Chestnut: Creek. ....-0),-------2---2- 02 ene 2 econ seen renee |e en nee nen 
Chilhowie; Mc@ready's pond. ::..---..---------2------- BADR Meee sant ens 
Crozet, Doyles Creek soe asses sis cgms oe sella ee om moan mee otal alate lal 
Boi eaZel Wi eleee sae Secor as eee eee ales ea ei eee 
Wairwood, Hox Creeks oso6 <2ac o-one= = = inei= = sila ea a te eo = ln etal aia ial 
Weltoni@neeken oss. cena ee eece oe ree teen cece a aaa 

Gladys; Seneca Creek. 25... 32.0265 cc 2 wee nm eee ee eens =| ie ee eo 
Lowmoor, Cares Creek, Left Fork...--...-.....---------------|---+-----=-- 
uray, Beaver Dam Rime2: 2-22 2.2 - = =o 2 ee eee = oe mf ale me 
MHOTULOUSIRLV ee seis s ce cee eae neo eles Mae eee arene ae eee ree 

Wihitey WalnuteRunes nas see eek ee ne 2 ee cee ence eee e eee ae eeeree ae 
Marion, Calhouns Branches. cs eee ete ser are ne ee cee) eee eile 
@omers Grek: sass he oak See ener ee CR cin ea araterental ic pclae eee ete 

Holston River South Horkes-cosecerisc eee see eee eae nes eee 

Meeks Branch: 26.5 sec. soe caee ce eee sememereietels DR Pe aes 
TROGCIEOTESICS 3 ace Saat a SON See Se ee ere eee Re cre | Actere eater 
Millboros Dhompson’s millbpond =25-.- c= eee me ssemise seat ee sees eel ee eee 
Newcastlen Meadowa@ree kes. ss eee eran ane se eee eee ee ne ee | eee eee 
Otter Rivers Rhody Creelkes.- 22. -- See mee se eee see eae eee 
Rainteb ani be Obts Cree kara een et a amie = mee eae ree ae | ete 
Pembroke wlAICAS PEON Gs see seh ema alee ae eee eater ere rete 
Potishvalleya)unetiom, Stony, Greeks 22sec ns sees se le tee al ta eet 
Rust bure ws Ublonl Creeks te eee seen eneeascnee scene ee See | sae 
Rural Retreat, (Cripple! Creeke--2.- ea = ape yoeae see este a eee oes ee 
Kallimger Creek: 2oca.t-22eeecectscce cesses aseeiecn| seems 

Newlands: Creeks /S:i42 Seeeiticns seamen cee eo eee se) seme ree ae 

Sal tyville +20 umalblim si Creekece saat eee ee lena ee eee lee ree | tele eer 
Spout Springs, Wreck Island Creek.........-...--.----- Beata ins eeesee 
WiennaeBerry7s branchiss-c= sso eee aeenee nee nee eee e eee ees peace ene 


‘Washington: 


Chehalis, Newaukum River, North Fork.......-.-.-.-.-.-.-.--|------------ 

NewaulkumlRiver, Souths ork. oo. s2-2 = ee ne ent |e al 
Heisson, State Fish Commission-2-2.=---5--2-2.02--2--5---24-" 
IDEA (COM even Ieee eel PA de\= Soe een ssape bone qodbsoeb cet aoraseea|pocbeaidaass 
Wea vista wROUnGMakes ees eee ec eeer er era e eee nee eee ies an eee 
McCue Siding.» Douglas Creeke =. S22 = sen see eb stewie tele sie eee |e ei ieee 
BomeroyaAlpowa Creeks sep eee ae ene sie ae eee | eee tee 

Deadman (Creeks ses -ctes ose | ae hee ees sees crise sine one cee 

PatahaiCreek ia. cic osesecee Co toeet ae eee see Geserel Heee Ss aaae 
SWiiN0NA, a OUISO WR Viele e actos setae sae oe eee ee arene eee ie elena ebeee tee 


West Virginia: 


iH clonsTopbenehon dee ee see acess eee ae ae ae ne re ae eee ee 
MaITMOnG  Sweeb Splines PONS. 5-2. sce2 see ences ee = eles | etal 
awiks) Nests Millli@nee kates etc ies eee ie eee ee eee | ee eee 
Huntington; Cam@dent bank: Wakes em see -tees semis see eee Eee ee eee 
avd eile Oki Ad POWs noo ss aooe ame neEb ober ee Hee Sante sesonsene|sseouacackac 
Midvale Mid dlemborkunivercers2assc sn joeisse ee oe ae eee eee eee 
Porterwood,)Pleasantunum oo- 2s. << nce = Jace see eae se eee ee eee 
Spring Creek, Carper’ Sp Or Geert ea a oo sess al ele ate wre ater | etree ee 


Wisconsin: 


Almas Pipersivalley, Creeks sees eater ee a ele ese eee 
iAmbherst- se eterson7s Creeks a act - ee aciess cesta setae ae see eee ee erecta ee 
Aniwa, Hai Claire RAV er tet: caee aee die Se Mee sev ert ar slbed a tyateenyal sl he aa eee 

Plover! River. = occ iehs c= dse ste nose asacia ae ves hase as see ne fear 
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DISTRIBUTION OF FisH AND Eaa@s, SHown By Locatiry AND Spectres, ror FiscaL 


YEAR 1912—Continued. 


RAINBOW TROUT—Continued. 


Disposition. 


Wisconsin—Continued. 


TCA awa] ORVallevn CLOG Kis fo :2.<.sc\cis icy Silos wate eee a ecie e 

Barnweld, Lanpop Run 

Moyer Creek 

Bimamwood, Embarrass River, West Branch...........-.--.-- 

Embarrass River, Middle Branch 

IPloverpRivensc sm ocerates a= sec oes seen anes 

Blair, Beaver Creek..... ae ee os Sen a ee ee eee eS 

Biack Falls River, Douglas Lake 
Big Falls, Little Wolf River:............... 

Pigeon Creek.......- Poy arty Ree ates Sa te eg ae 

iBluemMounds, Avanies Creek. oh. 2 2. oe sen ccs cce Pence ee sselene 

Campi @neckes ewe wyeme nee ements Terie paper 

Happy Hollow Creek 

Mounds Creek 


Springs Vialleyi@ree kay, 4202 Sosa carers e ee 


WralnntvElollow/ Creek=.--4: S352 osc nc cenen es te 

Cashton; Timber Coulee Creek 20) 205.00) 30 220. ss eek 
Chippewa Falls, Paint Creek 
pil cen eMiliee on dee eee mes se more ee ee 

Colfax, Mirror Lake 
Crandon, Peshtigo Creek, branch of...............-.-.-.-------- 
WCU RING CSB 5 oF BYES red Se ee oe Se gE re 
Dodgeville, Edmunds Pond 
Morchesien sROp plop Rivers sees ssc des tone ee kee ake eseseuceas 
Durand, Cody Creek 
BATE Gralleniniy CRs op ech Sere oars cas DS OR oe ne oe 

(inden Creekeseeee ere csc eee ee ae cece Tae 
Haslediver) Deerskin Greek: .. 2.32... o0 sce shoe cesacu ace lnc 
PTITUTS iS PHD ey TOO sees sas knoe see ee gee an 
SGleASOn pb ramiOnR iver! see so 8h Nec sl ae 
Harrison, Prairie River, West Branch 
Hixton, French Creek 
Hixton Pond 

ipeoni ree Keenan a8 ee inne eee ae CN emia oS 

RTE MpED allekviv Gna aee eae yee a a oat oe a 
Ttadependences PilkaG@resk en 5 un 5 2 em Le ere ee a 
Hox Cooley Creek agers se te eS Nan: 

iINonways Cooley (Greek! nc nese ue ceemtrnian sue toe 

RT eX Cree kee ssc tees even sae Ss ae ee 


PRIS COT SRT OTe neem ee sr ened nae A URLS ea 
Merrill, Devil Creek 
PUELEN COO Ket teyae oe See cat ep ee Re eee wpe in ek 


VIVer muniDUbATIeS ajo. ene ee a eee 
Richland Center, Water Villa Branch 


IRE DDICNB roc tat toate (eae a ale ee ee 

Mile wateneEluiti Creches. \euic de Yee SLR Ns salen 
S Clover Valley Creek 
Territorial Creek. .......- 


yoming: 
Beulah sani Creeks Lower sconce ane. <csck? code lasovesccascexee 
Cody Belknapitakessen. i. tas T8. fo. ee oe We 
Eagle Creek 


Eggs. 


wee ee een eee 


Fry. 


Fingerlings, 
yearlings. 
and adults. 
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DISTRIBUTION OF FisH AND Eaa@s, SHOWN By LocaLity AND SPECIES, FOR FiscaL 
YEAR 1912—Continued. 


RAINBOW TROUT—Continued. 


Fingerlings, 
yearlings, 
and adults. 


Disposition. Eggs. Fry. 


Wyoming—Continued. 

Manderwbiddlers Wakely 2 on. 25 < coe ese aoe oat abla ee ellen Pala foie ia 

IithleseoporA PlOUR Vela ae aoe eee eee == ioe eow ee elie Soe 

Sheridan, State Fish Commission .......--.--------------------- 138, 000 

MMhermopoliss Short lake ss ease = oe new = ee ele ae ee |e ele 
Austria: 

Vienna, Austrian 'Government.......-.------------------.----- 100, 000 
France: 

Aix les Thermes, French Government 
Germany: A 

Hamburg, German Government..........--.--.---------------- 50, 000 
Japan: 

Tokyo, Imperial Household Department 
Portugal: 

Villa do Conde, Portuguese Government 


50, 000 


2, 265, 612 


660, 935 


Maine: 
East Orland, Alamoosook Lake..--.--..-----.-------------- a be eels 


l ‘ 20, 872 
Staceyville, Penobscot River. ....-.----------------------------|------------ 


1,820, 349 
1, 841, 221 22,711 


LANDLOCKED SALMON. 


a 


Colorado: 
Leadville, Twin Lakes 
Connecticut: 
Simsbury, Spring Pond 
District of Columbia: 
Washington, Central Station Aquarium 
Maine: 
Auburn, Lake Auburn 
Bingham, Pierce Pond 
Brewer Junction, Brewers Pond..........-..------------------- 
Cherryfield, Big Mie RON Ses ee Seana tas ka eee Seema noes 
Dedham, Branch Pond......-----------+-----+-+++++++eeeeeeee: 
Greandialessosesem aceite cele cman eet ae ieleimrel sata eraoeiare 
East Machias, Gardners Lake........-..------------------------ 
Ellsworth Falls, Beech Hill Pond 
Flood’s pond 
Ellsworth, Toddy Pond 
Enfield, Cold Stream Lake 
Farmington, Chain of Ponds 
Clear Water Lake 
Natinasthon Go ee scriene iam te cis cee eernie ine stcclarselale 
IROUNG RONG set anes eee eee ee eee eee ete 


i PONG See so oe eee oe ae Gen eee econo seen aee 
Foxcroft, Sebec Lake........--.....-----------2-2-:--++-----2-- 
Franklin, Donell’s pond 

Fox Pond 


Molasses Pond 

Grand Lake Stream, Grand Lake.........--.-<---+---«--+--.--- 
Grand) Lake Streams on. 2 sone. sce aes = 

Green Lake, Morrison’s ponds 
Pattens Pond 

Greenville, oro) PO desee eae see ene eee eee ae eee 
Greenville Junction, Arnold Pond... - 
Crosby Pond.....- 

(Horseshoe Ponds 3.28 oder ja eies etic ses | see e ele eS | aera eee eae 

Moosehead ake. 22 22 oe St te ee ne oe aie rel ences 

Mnealls'Siding: Cedanibake:. 2.2 ot 0 ele eae am ene eee tee Beeler ee ee eee oats 
Jackman, Attean Lake 
Crocker Pond 

Duncan Lake 

Lake Wood 
Kennebunk, Kennebunk Ponds. =e. eee see -see re ee oe ia ee ae eet eee 


a Lost in transit, 1,000 fry and 18,063 fingerlings. 
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DISTRIBUTION oF FisH AND Eacs, SHOWN By LocaLity AND SprEcips, FoR FiscaL 
YEAR 1912—Continued. 


LANDLOCKED SALMON—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings. 
and adults. 
Maine—Continued. 
an eos OOSE Dea ace ace a els cleo ae eerie mrioie = elaine ee eerste opel] ier arene sialon minim am = 2,500 
ILpuial aS ILE Nes Deal ose) UE Qe ee oe oe be bee es ONS Ppa eceor cl aaocmroccicec 625 
Mattawamkeag, Mattacemek Lake..........-..-.-. Bs SPOR Sa aoe UE RGES ele a eed Mieke Sy 625 
IN RGGI, IU Re iMG p alee ee Se) RO ie eaten oe cs Beat rernoae| Seercurcasar 3,375 
(OW iaG| oR Ee nelle ne Cane Renn Secs SOE RAGbU pe Sennae aU SSeM ner reeondaoc]| Bosneoms rac 1,500 
bate TS MeCOMIMISSION see ete see cee eee ease tae TOSOOO: (PERE Cae ree u us seein te 
Onrarwiaa Oma wali kere ea isiret upue se Umi hoe (earth Se Ereealayee ed ili o/a,cyeyees) walt tatel| nya Shae aeons 625 
RIMMER OM dees Smet eee Mui te cu ear eee Ge alae eee tenalle comers 5 oc 375 
Oxtondahho ml psomplakerre secede sea sales tej ere a Nelsons em ara [ners ees siapetetctel |e ntatenaiss terial 1,000 
Bayiieto,, IDAs deol eee Oa Se awa G MBO R Ucar IAEA See anor —a|lecut cpsdosss pnerepaeR cag 375 
Levaevolael tol, Tet ididees| leo) Ue ee Ee oe Re Oe de poooleedeu aacen | ogemonecsrc 625 
Stajuiila de enone. Ccorarcontal eto nel OY gon Saat ands Cooke ne SEER Sane S| Poe ere Hooceel cr scerrloade 375 
Sa on On a ae eee eee Oe hose e ise ted ae eee rca ae a Nermpetera le aaa eee 375 
BENON eS Wee ts ONC eect. see ree nae obra) es eee eis hm cele ool Seem nee Us atures 750 
TonksPond: Mnik Pond 222. f225. 2. Bi Dee asa ee ores Ener nme nin htc od 12,000 1,000 
WilkensiSquawpantlakercscecs cna ats sctoe test bie pee e i Sh ee Ole steis ce cieits fet cersearncisins 875 
WalltonaWialsomilMaker ss coe Sete. e Oakton sons cede ate sees Lr ealeame ce ms cecal acer lee eese 625 
Michigan: 
Ranissotabesishicommission - <2 scqeeucecolce cea nas = 2 ace ZOAOOOH |Z eaewc seca sina aac 
Minnesota: 
SieaulsotatesishiCommisslonicn- so.0 shee ose ees neces woe oe ee LO} OOO} |e Suen | erste er crats 
SHOW ET PRROU DuAKCEm ete e ena. Cer meee male search oe setae ont ai atefaral| aectarnte cyelaleietel| seicleemeveistorere 2, 900 
New Hampshire: 
ES TISLOMPNG WAH OUNG Wud K@u yee Hn sancmose ses econ ouaat ce co Ses cese| ase decrees seeiiscecisosie 700 
New York: : 
Ansaplesborks, Taylorbong)s.. sce. -c-c-2-=- 2-2: Ben er Nenbooscancc| eee Seen 1, 000 
Batteryabark, Newavork Aquarium: .. 2. 22-02. 2-------2------ W000! |i Ne tet taci tes se omen cy 
@aledomiawprandrephy Wake! sey. recs lta = semana nis co an cc LOM COOR Beste sertetaa ere | merase eter 
Wake Delaware: lakesDelaWal@s «ce cose es lssaa- asset ens secs PAV UU esses a toc eee eiroserer 
makeyG eorgeswake Georges) sot 2scs--t5s2 sce ots gcssee-se teens 25 NOOO SE Seciawismion|suminesceisoee 
ILenlies MINOR, TEER) IU balay of: (0 aso sonne ap eee an atosesen nese booncecsadad bsscecdacooc 1, 000 
Honcebake Doctors bonds: eee. cscs chao sidee tens ame ae PSs 000} | Senko ssee eae beseosecsee 
Honoibake West, SOUthiP Ons. c74. 522 saocgn ease aos oes «ass sea-ice cone 23930) les2eccic cee 
INfonthvallembisecotuakerse scm stinacien ce secs nee ees cis ease cae lose eens 2y O80) eens ee eiae 
Vermont: 
BantomaOnyStalnloake. cern teas fe seca hisfraici sate alate Se cleats sper | neice cicte ie | Sate ore ale era ars 1,500 
Waraana bier Asveri lela Ke aemtcaisistsieracciae sere fascia sees [eae es rae pees | Sapp Seoon ee 
Greensboro, Caspian Lake..........-..-.----- Spe NC AACE REOE rae srl seoncocossecl poscueoanber 1,500 
OX DULV a OLaLe Sh COMM ISSIOUe a. cee so ne eee aa =e 155000 is 2 -shead sce Sescek ee 
TRO THEN ELAS? Soe need SDs eee tee AS ee a OR ey rs ee 196, 000 297, 298 79, 152 
BLACKSPOTTED TROUT. 
Arizona: 
Vlas tall w@ aku Creeks ieee ee we sete tars entails <prev cine Sayan Payee ate 3 ayia ailiaie siete 9) Sisepes 20, 000 
TENORS <9) WEREDL RGN Te Robes AAR ene an CMR Sa ees coos >Oearccepe dad mosanecr Ate aetna’ = 10, 000 
Colorado: 
Alma, Mill Creek. .....- (epee einnre ethfareier acetate aa arti ataiyierens Mate ve grata 12, 000 
Antonio. bosque Wakeuece <5 (oso. oe aceite Deere) cae Aarne) Sones 5,000 
Aspen, Anderson Lake_ 9, 000 
PAT TTS AK OM eee meee ae aval ai michereatais ne a storctsl rato ahs 21, 000 
Castle Creeks =.” Baia la orto chet ste ses eaten leliters Byala re swage ete Hoh 15, 000 
DitTewlh Creeks ae oka acacia aise eee ee nee Ee 15, 000 
PEEXPINESS CLOCK ers wae se Sera eee eee ea ep eee yo 6, 000 
TRENT Oe oer BS Sonn adin BD SRE SRE RROCh SEs poUnB See ma mrmece 6, 000 
independence Wakescct cn eee soe cae eee ees se eae | ones Sees al eooee easel 15, 000 
Wostmankbake: Ve: ito e saa ta vidoes act ames aera | PREC sua ee arallle Baretta aie 9, 000 
Mar oOniOree Kae: sei meen mete Mert Shs AN eons ed oct are os cell RS, RC 15, 000 
ANG win VOLK AKG oops se ete dso slats ae Seema Aes cll Rise eee ee al Lies ore cine 9, 000 
ET LOT OER LV OX tae te eos ae eae aie oes cee SET Ta epee a ic el ecto cron 30, 000 
Wiest; Castlei@reek: sa: snes Sa6 Sgt ee NE EL se Tal nutans o 12, 000 
MUISuuPeOING VAG COLee: Cree Ka see ssAcw eames oslo aes aan ee ee eae wee teciltae oes adisece 8, 000 
UITIACE CLOG Keates sm tse aie stags eters Sole = esos Oe re 8, 000 
Baileye cer Creeks O28: awe ie Bee temeeeeee 24, 000 
Baldwin, Ohio Creek........:...---:.-- 14, 000 
Passi@reekc = dis- sans es ee eeens z 8, 000 
Basalt, Frying Pan River 18, 000 
Kelly SEA KCe ese e hacks ok sete ashes are eteciee 18, 000 
Sno wesMass: Creole ee ey Shed ree Sera ges 9, 000 
DOpLis| Creelanscs oc cniees nce pesca sets see egiasietaaseete esr 12, 000 


a Lost in transit, 250 fingerlings. 
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Year 1912—Continued. 


BLACKSPOTTED TROUT—Continued. 


Disposition. 


Colorado—Continued. 


Boulder Beaver BarksReSCrvolle sco eeateicl-oe ele = enema 
Brainard Lake 
Jacobs Pond 

Jasper Lake..-...-. 
Mongiwakeresse seein 
Middle Boulder River 
Mitchellhakes. 2 cee seiko ons teas aaescee ee eeeee 
INorthiBoulderiRivert:-cencsss oe ose ete eee e eee 
St. Vrain River 
SouthyBoulder Creeks 22 e o. aot eee sae eee eee 
Buena Vista, Chalk Creek 
Cottonwood! Creek: 222 32h2 25... f-soeees he eee one 
Cotton woodtiakel ess...) eee ee 
Harvard Wakes jose same cmine doe ce ec een enone 
Middle Cottonwood Creek 


South Cottonwood Lakes 
Bufielo; ButtaloiCreek. .esssns soso eee meee eee ee eee 
Carbondale; Cattle Creekeweaes ances ce nonce eee ee ee 
Cassells, South Platte River 
CebollaxGunmisony River eee tao eee ee eee 
@edaniCreek; GurnmisontRivers. ne. sees ese eee eee eee ee eee 

Uncompahgre River 
Cimarron, Gunnison River.......-. 
Clyde, water company reservoirs 
Colona, Thompson Lakes 
Creede: Rio: Grand che csate eee eee eee eee ee 
Crested Butte, Brush Creek 

East River 


Curecanti, Gunnison River 
Me Beque Big: Creek sk a0. ko) ae ee ee ero 
Buzzard Creek 


RoamiOreckeen sr Oz cts ey Aan ae me sian enn 

Delta, Cottonwood Creek 
Escalante Creek 
Potter Creek 


Del Norte, Pinos Creek 

Rio Grande 
Dillon, Black Creek 
Lost Lake 


Roaring Creek 
Frisco, Ten Mile Creek 
Glaciers, Cement Creek 


St. Charles River 

Granger, Myers Creek 
Granite, Lake Creek 
Pine Creek ies 2s 

Twin Lakes Creek. . 


Eggs. 
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DISTRIBUTION OF Fish AND Ea@as, SHown By LOCALITY AND SPECiES, FOR FiscaL 


Fingerlings, 
yearlings, 
and adults. 


BEEEEEEEEEE 


= — 
DD WIND ALY ARH AD 


18, 000 
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DISTRIBUTION oF Fish AND Eaas, SHOWN By LocALiTy AND SPECIES, ror Fiscat 


Year 1912—Continued. 


BLACKSPOTTED TROUT—Continued. 


Disposition. 


Colorado—Continued. 
Gypsum, Sweetwater Creek 
Sweetwater Lake 
Wee piCreeksas cesta sees cass Ds hae wee et ee eee nae ae 
Giypstima Creeke a5 ./4 9 0ssie sie seen ce boclsecee saan s- 
ETOUCHEKISS) Glearehonks Cree kom ys j- a tomcleeeintem cleo s ee nee eee 
Crystal Creek 
Smiths Fork Creek 
Idaho Springs, Storage Reservoir 
Vance Creek 
Tola, East Elk Creek 
North Beaver Creek......... Rig dees ee Bc pet eel iee Se ba 
Sun Creek 
Ivanhoe, Ivanhoe Creek 
Lyle Creek 
Jefferson, Michigan Creek 
Rock Creek 
Kemmling, Albert Lake 
La Jara, Knights Pond 
Lake City, Gunnison River, Lake Fork 
Lake George, South Platte River 
Leadville, Baker Creek 
Crooked Creek 
Elk Creek 
Fraser River 
Fraser Creek 
Grand Lake 
Grand River 
Half Moon Creek 
St. Louis Creek 
Stillwater Creek 
Timberline Lake 
Turquoise Lake 
Willow Creek 
Loveland, Big Thompson River 
Buckhorn Creek 
Lyons, Fall River 
INET UE OTOSS) ONG Kea opr tetalelasele ater -i=ialainieielaets sei = clei ei=ta eres cleat 
Gore Creek 
Moffat, Corners Creek 
Monte Vista, Conejos River 
Montrose, Big Cimarron River 
Big Red Creek 
Dry Creek 
Gunnison River 
Horsefly Creek 
Little Cottonwood Creek 
Spring Creek 
Nast, Frying Pan Creek 
Frying Pan River 
Newett, Teeter’s pond 
New Castle, Divide Creek 
East Elk Creek 


Norrie, Chapmans Creek 


Frying Pan River 

Ouray pl aiceneeNOre naa cere clatter tise co ere Se tee awe csi nee ee 
Pagosa Springs, Big Blanco Creek 
Big Navajo River 

Little Blanco Creek 

Weminuche Creek........-.--..... Pa Ree eS | 

Williams Creek 

Pando, Eagle River 
Paonia, Gunnison River, North Fork 
West Muddy Creek 

Pitkin, Quartz Creek 


iBlacenvilles dan clewoodWuakeses oot ccn sos 6s% ses occ eee nee Weems te 86| Damme fermen | 


Platte Canon, South Platte River | 


Eggs. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


15, 000 
20, 000 
15,000 
10, 000 
85, 000 

120,000 

135,000 


Quinns spur, Frying Pan River, North Fork........... aeaseoes | 
Radium, Lone Lick Lake 
Sheephorn Creek 

Red Cliff, Cleveland Lake.... 
French Lake 


Ridgway, Burrow Lakes 
Big Cimarron Creek, headwaters of 
Rosemont, East Beaver Creek 
Daderlind’ Gouldi@reek. eo. 4... -sstaoc ean eae ase ecc eas aot 
Papineroy CurecantiCreckswecccseser | se eeiee eee eas secs seal 
Sapinero Creek 


West Elk Creek 
4789°—14—_8 


15,000 
7, 000 
12,000 
27,000 
10,000 
8, 000 
12, 000 
12,000 
9,000 
10, 000 
24, 000 
24, 000 
25,000 
10,000 
12,000 
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DISTRIBUTION OF FisH AND Eces, SHowN By LOCALITY AND SPECIES, FOR FIscAL 


Year 1912—Continued. 


BLACKSPOTTED TROUT—Continued. 


Disposition. 
Colorado—Continued. 

Sargents)#Apate Creek: oo ac. c efor =< (eyaalal iets aataatete irate arate 
IEG AWE ia oe See ode oto nceossdobacenskecoeese = 
ony branch) Creekess sees ee eae eee 

Sellar; Frying Pan River, North Bork <---2222-= 5. --- <= <--- sn. 

Sellar Creek 22.2255 ace sale cess ane ee eee 

Shawnee, Deer Creek _* 2. - 2... <= = 
South Platte River 

Silver Plume, South Clear Creek, Middle Fork..............--.- 

Somerset) Anthracite! Creek <o-ajcsace satiate 
Coal Creeks, css stee 2 er een mea G2 Fee 

South! Fork, ‘Alder Creek giao. Sime sek haeien ame era eyaige cps 

Myers Creekeiiie- 5 2S ationinrg aelie + seen seo 

Rio Grande: South ehOnks ace era eee ea eee 

Steamboat Springs, Lake Aqua Frio............-........:.---- 
Scenero:Dulceakes osc e aces oase ase seas 

Thomasville; Dennhardigshondee cn cee eaten eee 
Hneleprecht/s pon Gist: ca ceniaete sen esa Sane 

Spring Creeks tek: si.o0 2 oss ete cis semicon ine eee 

ANIA OC Oe Kats A. ees Seat oe eee 

Mean alk es ire Separate ine ocye sin as Sees Sieie.o sea OS 
Villa‘Grove;CottoniCreeks sans see ae hs sag ence deen eee 
MajoniGreck tans sooem. erin tate e Sean neat 

Wild! @hermy Creeks tc 5-055 sce eens Ba eee ee 

Westcliff; Beamihaketse: Sana catietaac nes atana son ae aeons 
Goodwin Creek......-.-.- Dek Soc era ine ae ae 
Horns Creekeianacc tence nana seas Jcoss Seceteee tee 

Whitewater, North) Creekiie goon cetacean asus ere eae 

Wiest: Creeks. 2352-255. chats th tata nec nae aanenis 

Yampa, RroutiCreeke. 4. sen eeeece eee PEE Cee So esas 

Mamipa dR by ers oss As oe me ayn ate ne cine eee seer 
woumans, ‘Big BlueiCreek 22 eee ee ett ea ciee eee eee eset cee ae 
Little Cimarron’ Creelkets = Ste Pos eee te caataere oe 

Idaho: 

Greer, Silver Pond Sac cn ewaccac aah cneigaus sae nee eee ese aeseee 

Thorntons Nicholsrb On Ges precise oe ee eee eee eee: 

Wallace, Coeur d’Alene River, North Fork..............-....-- 

Slate Creeks mass: Soe oeacise seer a neaeete aioe memce 
Michigan: 
Detroit, Detroij Aquantume cs. stee- sos eer eee eee cease 
Montana: 
‘Anaconda. State fish(commission a: assesses oe ee see eee ese 
Belt, Highwood Creeks. 222 hoe eee ete ee eee ene 
Little Belt Creek. .c.s5-- cess eee sas oem eee Se ceeaee 
Billings; Butcher-Creék 3.52 2 sseee eee eee eee eee eee ee 
Bozeman, Bear'Creekoic. 52-5 ieee ctee eee ee acer eee ieee 
Blackwoods Bondi xsssae ease eee sees pee eee eee 
Bostwick Creek 

Bridger’ Creek 2< ..52/s50h eee ee eee meee ee naee 
Buffalo Horn Wake: 20s tecceccaces= eee eee 
Corbin Lake .2.52 snc dc as anne ee eee oes 
Lansing Creek... oo. sJe eat ae ae ee ee 
Matthews ‘Creek. o3-)5 2s ee epee aes «ee eae 
Middle Creeks 10s 5y See ee ia onesies 
Rocky Creeks oan. kackece caren eee eee eae ee 
Sales Creeles ios. tise scemce cee s emo chae eee oer ee ae 
South Cottonwood Creek.........--...- Se rece 
Spring Creek? Tasso Mca cee eee ee eens 
Spring Ronde nies oes Tee ee eee ee 
Squaw. Crecke sso 77 tha Loess te so eee nee eee 
Story Creeks ese 22k es eS eee ee ee 

Weaver’s pond ....- 

Wylies Pond....... 
Buttesapplicamtza yess) OS Ne Sea ae ane ee ne eee ee gle 


Chinooks Rossi Gakeos oe 28s occe cs se ee eee 
Clyde Park, Brackett Creek 
Rock Creek 


Gardiner ava: Creeks et oi one he 2 ee aie ee ae 
Geyser, Cottonwood Creek 

DawisCreeke ese. ite ce 8.. set eee eee noe eee ene 
Lewistown, Box Elder Creek 
Livingston, Swindlehurst’s pond......................-.-.----- 
Philipsburg Mhint Creeke seco. st oe nee eee eee ee eee 
Raynesford; Atrow, Creek 20 ssn. nceeenee soo coe he Nae ee 
RediWod ger Wocki CreekeWakese mre scce 2 neon en aero eeeee 
Ryegate, Big Coulee! Creckes aso ase sate ee ase oe eee 


Eggs. 


30, 000 


Shelby, McLaughlin Lake ae 


Poplar Creek Reservoir : 


Fry. 


Fingerlings, 
yearlings, 
and adults. 
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DISTRIBUTION OF FisH AND Eaas, SHOWN By LOCALITY AND SPECIES, FOR FISCAL 


Year 1912—Continued. 


BLACKSPOTTED TROUT—Continued. 


Disposition. 


Montana—Continued. 


Mownsend. Crows Creeks senso ane cose Ef see ed re cet 
Ween Creekstet esac sata: Secs See ees ee ete ethos 
Grayson Creek. joe ce sigs ssp ealas sa aissas en dines 
iwineBridves) Bir Hale Riven a. 2 cj ce aaqciais = see ace ee ene la 
Worden, Arrow Creek 
Wilsall, Baker’s pond 


Nebraska: 


Chadron, Bordeaux Creek 
Chadron Creek 
Deadhorse Creek 
1 Ara Yo UU ial f Ch eet Se ee APR a ar aise, Er 

uushvillesuarrabee Crees oe 55. oe ees oes Se Ro 


Nevada: 


Carson City, State fish commission 


New Mexico: 


Buckman ito GelOSpRTIOIGS= ene --c-2-e sek Sas eee oe 


(Cea, 1SloaO Ke) ENR 6 oo cone sce re bcecbenbers soacaesdaeadare = | 
PEC TOR ES OTL GO ops ee end =a eens ee ee 


Rio Ruidoso 
Carlsbad, Lake Bujoc 
Clifton House, Mills Cree 

Shuree Creek 

South Cree keane ees Be Sone AR ee ae 

Spring Creek 

Dexter stake wWurandn.- sc2a-- = ae cena eee Meta deeseae meee as 
WMominzos Media) DiaVRIVeN=s = 2a. n eee come ees was asco oes 
Gioia ta mE ecospivenss en sete seas ee cease ees ee rs sere 
Las Vegas, Gallinas River.....--..---- Eee oe atric ee eee ee oe 
MountainvAur Barranca: Creek. 5. 2-22-25 -n-ss2- 25-25 222- ness 
AC UMAR VON Gli as eet i ee aos  e PEe ie 

Pecos van SUS PrN PS asec ccmiee Voclae oe ons ace see ae eine re wl 
Questa, Caberesto Creek 
Raton, Cimman Point Creek 
TRERVONG) IRINGts 2 Sos Scockoospoue= sodin ome copeneaeee ceeE ES 
Sugarite Creek 

RR Dera Be eecOSMRAVeh sce. gece nee ems= emote Sener eae oe hares eer 
IRGKaey [xe (Cheeks pdanSacseogoeddeads os tee beas neasenSon ores 
Cows Creekeee a. cose eminence leis sein porate e cptses as) S as oats 


(Static) ING Bing olles ISb Grice noc poaeec Soc ccc aoe eos seacte pene Seae 
Gallimnas Rivers os cee = 2 a2 ea pdiysmedeae tases 
Pecos River, Upper 
FIO PRESTO IC TGG Kae syns ae era eee ee eae ei 
Santa hel Cree ke once ese en PFs Sate aes 
Taiban, Taiban Creek 
shatlarosamlviOs Ee UlGOsOurt nee mescc sas eeise een oe Redes Bee re 
iWitepparkpAumieni cam Creek 6 os, sci = ason cect ae eee ete Serer 
ioGrandess esos" = gH a he ert ae oh ea taer as Rois 
Ute Reservoir Creek 
WisgoneMounds Dison) Springsijc.---oscsae cs seinen eee eee 
Willard Hatlrond ResenvOitecs 4:22.20 seer cnse Sa aeieeteeeee = 


New York: 


Saranac Inn, State fish commission 


Oregon: 


Rogue River, Rogue River 
Salem, State fish commission 


South Dakota: 


Custer, French Creek 
Squaw Creek 
PiliaHorny RapidiCreeks 2 seasons dese = aces noe ee tee ee 
Elmore, Spearfish Creek 
Rb Ales SLeArNS PON Gece cas ers aa oa one ce eee peers as te 
Galena Mika Rivers= 222--sc:scscecs2- 5222-5 2S causasiee sees me 
GH Cityais pring Creeket ees 6 chen sce. cacoce Jone oae oes eee: 
froniCreekes peartish: Creeksacseccs cece. toss ersten e sores sae 
Mystics Castle Creeks 22.22/55. tones sa a 2cacteon. aels- ace one ee 
INahantetapid Creek: 2. 5.22 .-.e5sscc2ss-50 Nurs temas sete 
Nemo wb ox bilder Greeks tose. 32-5 oa-2 seekers see Bee aes 
Pringle, Beaver Creek 
Rapid City, Box Elder Creek.........:..-- Sees are Ne sece tes 
Rapid Creek 

Rochford, Castle Creek 
Gimlet Creek 

Rapid Creek 
SilveriCreckess aa se saaise.s se ce eke See cutee Sc ste Seicle Sisk 

Spearfish, Chicken Creek 
Crow Creek 


Eggs. 


Fry. 


Fingerlings, 


yearlings. 


and adults. 


oe 
ee 


S8SS885= 


BRINN x colon ca 
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DISTRIBUTION OF FisH AND Eaas, SHown By LocaALity AND SPECIES, ror Fiscan 
YEAR 1912—Continued. 


BLACKSPOTTED TROUT—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 

and adults. 

Utah: | 
Colton, Elmer’s pond......-. sescaieest Ree Seen Saar Seeon? Jess cecihe melee ae 8, 000 

Virginia: | 
Clitton#Rorges Smith) Creek:2 sae ast 2 te ee eae | 2nobai= ieie| = sian ieierne 50 

Washington: | 
Garfield, Palouse River....-.--.--.----------- Shadssomaoses store HAS Sr seriall Ss ser aGe 30, 281 
Seatblesapplican toes see seca ne ease ae eee eee eee 00; O00 errr acer e er Gene aeaet 
acoma-s(ittle Marshall sien se jeje ssa a lar glee ies eee | eee eter | eee ee 14, 400 
SHUN e UE nga ee oun onadosoe beccoopeseas saber ouecea 255 | aie Sens gue ealooaisc eens 28, 800 

West Virginia: | 
Marling ton, (Barkley sR sesso cpp Selatan at rar pact ee eee |r 7,500 
Ia 9) OS CD ns os Sooo coo cease case oo oe C= Geeta ee cas Se Sonn 7,520 

Wyoming: 
Beulah; HinchvRunts sees] a= Ge r- Bose guncssoes pa Tae: Nemertina es fe Sea seh oete 4,000 
Sand Cree k-th saet occ tae secon nie Soa sae ene ae ees eee cecuees See eee 12, 000 
Shepard @reeks Mast Branch) == sees. sss 5-eoseeee eee | 2 2d ee Se | See oe 20, 000 
Cody, Ishawood!\Creeki 222 225. ne ee ae SRS Mee cnohopaaace lewis eet 18, 000 

AGS Cee ee bas ae er aeoemoreedeusosdusuosseHesogss Bes re ee a ee 
MUG ISI Creek: Wiic.cileds octaSis cea os eee seaire misuse seaars Hats re ersaeess 


Thermopolis, Red Creek 


Yellowstone National Park, Boat House Creek..........-..---- 600: 0008)? Soc 2 lee acres 
GubiGreekesss-b- the ao ccaccesacene 100; Q00h|sseck ences eee 

Natural Bridge Creek.........-.-.. SoOsO00N eee ccc -|t 2 ooseeeee 

Second: Cree katie se reso ese oe 300; 000) e.) eee Jee aioe Ae eee 

Mota aie eso Seesee ctscimee os Semi cisiemmictaisie|sjsisereernee eaee ee 6, 389, 631 1,578, 000 6, 285, 820 


LOCH LEVEN TROUT. 


: Finger- 
; tA ings, year- 
Disposition. lings, and 
adults. 
south Dakota: 
Savoy, little Spearhishi@reeke ow serene eeaee tle ele eee er eee eae eee 66, 300 
LAKE TROUT, 
Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
District of Columbia: 
Wrashinaton Aquarium. 455. os5 35 icc ace niceties nie oe Beets eiscer [bocce 2 ate Senne ees 10 
Maine: 
BRarmington,|Clearwater Bond. 26... ss.cce eae os eee aeenee eee lee eee eee P5000) ee ee pee 
Tocke: sails sSouthePon deceit. > Sse cates coerce ae eee em neal ar eee LOK OOD haere sees 
Rorry;, Boyden’s Wake ooo. 325 208 ae col eee ce eee ee ee ee eens cee 5000) | serene 
nity: Unity Pond ss 25 acs os hole eae 2 oe ee eee soe ee elle een ee | eee 1,500 
Massachusetts: 
Clinton SpectaclesWaket 7225 22). /5,2 eat. cite cee eee ae eere=c seen oene see 25 000 2 eeeeeee 
Greenwich: Quabbinyiake sss es aec weenie oats reesei rise ie |e re 155000) | ee Asiecee 
Michigan: 
Atwood S Cel wake uMiIC MI Panie ss sme e ay. ee atari eran feerh | tere ene eee 00; 000)|22eceeeeceae 
Beechwood: GoldentWakerw ci. oo) Lo Se ee oe ee eee pietneel eee eee 40, 000 
Bie RockuRect Wake Michigan’. (20-727 ese een anes ee eee eee |e eee eee eae 20030003 |e -nseeeee 
Cathead iPomtWakesMichivans = 20s scc score aren ne Seem eee eek eee MOOS O00N| Bees cee ee 
Charlevoix Reet bake sMichigam. 352-2. ee ese = cea rel eae se eetaratale 1 AQO 0008 | Ge ectase ae ae 
Detour Lake Muron een c iso. sce! soe acen lemsdes cece eral eee cere HAC0.0)5 (000) EB Re Seco score 


a Lost in transit, 43,750 fingerlings. 
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DISTRIBUTION OF Fish aND Ee@es, SHown By Locality AND SPECIES, FOR FIscAL 
YEAR 1912—Continued. 


LAKE TROUT—Continued. 


Disposition. 


Michigan—Continued. 
Detroit, State fish commission 
Escanaba, Lake Michigan........... 
Fishermans Island, Lake Michigan 
Fish Island, Lake Superior 
Grand Marais, Lake Superior. -.....- 


Trishmans Reef, Lake Michigan... .-.- 


Isle Royale, Lake Superior 
Long Point, Lake Superior 
McCargoes Cove, Lake Superior... -- - 
Manistique, Lake Michigan. ......... 
Marquette, Lake Superior........--- 
Munising, Lake Superior 
North Point, Lake Huron........... 


Worth“Point Reel, wuake Michigans: 22.2. .oc ccc ccc oc+ eee cee 


Norwood Reef, Lake Michigan....... 
Nine Mile Point, Lake Michigan... -- 
Ontonagon, Lake Superior.........-- 
Peacock, Little Bass Lake 


Scarecrow Island, Lake Huron......-- 
Union Lake, Union Lake.........--.- 


Minnesota: 
Beaver Bay, Lake Superior.......-.- 
Clarks Bay, Lake Superior.........--. 
Duluth, Lake Superior 
Grand Marais, Lake Superior 


Grand Portage, Lake Superior. -..--... 
Lincoln, Lake Alexander.....-...-... E 


St. Paul, State fish commission 

Stannard Rock, Lake Superior 
New Jersey: 

Boonton, Boonton Reservoir 
New York: 

Caledonia, State fish commission... - - 


Charity Shoals, Lake Ontario......... 


_ Forestport, Lake Honnedaga 
Fox Island, Lake Ontario 
Fuller Bay, Lake Ontario 


Grenadiemlsland bake Omtanos sos. coc cn = = seein meses cies weemisel |e elacisseocren 
FrammondsponttoakemMokase se sence eae. ce ceteris ce emeceer oa] es ea laner 


Hayes Point, Lake Ontario.......... 
Long Lake West, Catlin Lake 


Loon! Pond. 35) -->- 
Little Grenadier Island, Lake Ontario 
Northville, Lake Piseco.........-...-- 


Northville, Sacandaga Lake 
Stony Point, Lake Ontario 


Willsboro, Warm Pond.............-- 
Wilson Bay, Lake Ontario...........- 


Pennsylvania: 


Pleasant Mount, State fish commission 


Towanda, Lake Weesunking 
Utah: 

Salt Lake City, State fish commission 
Vermont: 


Bartony baker: Pond? = 3. s425-25c25<-5 
Crystalkakes-. ss4s.c5tcee = 


Silver Lake 


Canaan, Big Averill Lake............- 


Island Pond, Echo Pond 
Newport, Seymour Lake..-........- 
Orleans, Willoughby Lake..........- 
Roxbury, State fish commission 

Wisconsin: 
Eagle River, Anvil Lake 
Loon Lake 


Pine Island Lake......-. 
Sand Island, Lake Superior........... 


Tron River, Spring Lake............. 

State Line, Black Oak Lake 
Wyoming: 

Sheridan, State fish commission 


Eggs. Fry. 


Fingerlings, 
yearlings, 
and adults. 


3,000, 000 
baa ae ae 150, 000 
700, 000 
440, 000 


1, 200, 000 


120,000 
480, 000 
area y ae a 725,000. 
360, 000 


30,000 


193, 700 


25, 000 
122/000 


12,000 
20, 000 


3,650,000 | 21,547,700 


a Lost in transit, 1,877 fingerlings. 


1, 950, 660 
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DISTRIBUTION OF FisH AND Eaas, SHOWN By LocALITY AND SPECIES, FOR FiscaL 


YEAR 1912—Continued. 
BROOK TROUT. 


Disposition. 


Arizona: 
Miagstatt Moun taim Creeksertm ss. teense to eee ese see a eee 
Winkleman" Gila Riveneegea. 2 -2eoeee esr ee secs == oe eee 
California: 
Bridgeport, Walker River and tributaries...............-------- 
asteAuburn. American iivierse.--— as. sce esos sass eee eee eee 
Red Blut, tAntelope! Creeks. 2.2. a2 es aro ae aie eee eee 
Colorado: 
Nimont; Daylor iv eres .s22- 4 csc oat oe eo oe em e ae eae 
Alturas, Pitt River, North Fork 
Baldwin, Beckwith Lake................ 
BlackHawk; Dory ‘ako... isos esca22 de soaswecre ones es oe eoaee ae 
Cimarron GunnisoOnyRiverin. aero see eae ne ae eee ae 
Johnson Park Waker 2. sec csc seuscas eee ceeem 


LD) enver, io babe dusheCOmmissione ns 2o-ee- see ee ae seers 
DoylevillesMomichi Creek ~--.- 2-2-5 -- ee SEED bees nee oe 
Midora, quake Kanawha tens concen cas saci occ ecicie ne sees sae 
NFASEL, OLaWOUis Creeks esse ae ate amare baie ee ae SS He ate 8 


Gram ty Ducks Gree eerie eiskeia arenes eee ee cles siete ste at te ae |e eee rat eee 
Duck Maker. Ci et eacieineene Case es os seca ec sare ast oe eivlcall ond |< Sno e Res Ae eee 
WMalls\Creeks = soctws ces ose lnc ce sats aces iniieeeices 38 ates iat] ot feels etal lage SERRE 
Geneva Creekin. sac See Messe Se Bis che ctioeitins sre ere ee ake ere a aie Spoleto | ee eee 
Three MilelOreekenc ass hack sok Lasgo aces Sogese seeeeee ee oellace Donen Se eaee eeeee 

AdahoiS prings {Chicas oCreo we che site sis yeists tec cies lela iel atte ain tse roel eee ese eee | er erasers 

Chienstlhakesstc2)- oss aces: secs ces Jahn ose sicleys ae ees | ent oe Cees Cee 
MAI RAV CL ie ne. roacec a buicing Sci hour cueenerenes ers RAS ee elle Beara aren 
Tdaho/Springs' Storage Reservoir. oo- 2 sees = oe |e eee eee See ee eases 
bakenWWGithiets =. k0ss2 22. 8 scine oss cece enced ose Oee Saar | Sean eee 
Sherwin-Waker 3 o% sens dene see eae es aaoee Pee Mees 2 RR ae en Pe 


Silver Wake.) sige sdcsniisc Se ode ee an istniclamecte 

Tola; GunnisonRiverscssasecct ee ce anes tee tent eeneoee 
Rainhow Wakes sooo se. jac tcwietoauaeedcste te ocgees cesiemcine 
Jefferson, Lost Park Creek........-.-...-- 
Lake City, San Christobal Lake............ 
Leadville; MuserovessWake cm seee tee eeacn sence eee ee 


Bherwick’ sake). tose tects sale scetiejaret coe wesley seins i 


Lyons, Cabin Greek. Peco ea sete assis eee ee See sees 
Gave Creeks ee bee nic epec ce eeeeee ocean aes 


St. Vrain River, Middle Fork................ Fee 
StavirainiRivers North bork. seec-cneeecse soseeen eee es 

St. VirainsRivers South ork. soaccce em cine sees 
McAndrews McAndrew ake soecec.eeritossee cere eee a eae 
Malta applicantioa.. 255. <- steers enecric ce ccla clea ses aaiae meee 
Marshall South -Boulder(Creeke. Ga. ec sence ee sees - see eeeeee 
Moffat hast (win Wakele s.- sec e cee hac ean etins ele cise 
Oak: CreeksuMorrison: Creek eee: sissies. wisn site ce seater aee eee 
Pando: WaelowRivere eee scceaec cece s ee a we aiteea icine eee 
Parlins Chaney Wakes soe. ceces se aeee cen eaee fe Oa Se See 
CochetopaiCreek 3) (2:2. dso Seen cots Sesh eke seme 
hampshire Waker wes ereccse ces eeepc oe ee ae eran 
Parshall Cold! Spring Runes. 2c seine rede je seartee eee eee 
Grand River; Walliams Bork: eee geese eee eee eee 

Pine: Grove, Blk Creek, South) Pork. 222-2... --.05--5- esse eee 
Pitkin (Middle, Creole sie aie coe eee cee oon e cea ane eae 
Quartz Creek> South Porker = sac-aee sees eee eee ee 
Sapinero+ Soap @recktcoe esse has cee eece sone eee remem eee 
WiestsElk Creek. os. ccatinise ssectsienio ce eek seen 

Sargent, LOMICHWRIVELA Re aoe coe one eee ence eee ee eee 
Steamboat Springs. Bip Creek. Sai cae sees see ee eecee eee 
Bik Head! Creeks. so .cn-es- goes ee eee ee 

Elk River, South For 

Fish Creek 


MadiCreek, North Hork23222-- som eseeee ee 
MadiCreek: South Phorksssscesetoeeeeece eee 
Ranver Lakesto.- ca oseee sce see eee eee 
Service Creeks si. 2 2. oc cee eee eer 
Snake River, Middle Fork................- 
Wallows Creek 3. S22 sees et eee erence 
RAIMA HRIV CTS. soos saissise somes oe eee eee 


Tabernash;.junetion bake: hs) ect sees be cick ace ce eieeren a | Gee ee Slee tee ea ete err 
Vasquez, Vasquez Creche cosh nc nc caw oe coe nc eens see cama pe ncineee eee Cetecaeeeeiee 
Youmans, Big Blue Creek. sss. hse Sec oe concen pee oe mee eo Ge te eerie Meee ane 

DD AA O12) Sag ne em oY 8 No A clhie 


Fingerlings, 
yearlings, 
and adults. 


ee eee 


ee ee ee ee 
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DisTRIBUTION oF FisH AND Eaes, SHown By LocaLiry AND Species, FOR Fiscau 
YEAR 1912—Continued. 


BROOK TROUT—Continued. 


Fingerlings, 

Disposition. Eggs Fry. yearlings. 

and adults. 

Connecticut: 

Bridgeport, Far Mill River.......----..---------+2++-s2-e2cccecfrttr 6 000u| See eenen ce 
Canaan, Blackberry River 20 000i | eee ancl 
Konkapot River....-- SOOO; | Beeae accor = 
Eissex, Malls River... ..---2..0222- 022+ o2e 2-5 sete te SNOOON Ree eee cases 
INGteLOD Spe TOOK sme eerie cise ale ee asia ela iafaialeiere tal CWO M- cebewdooos 


East Hampton, Dickinson Creek 
East Haddam, Fight Mile River 
Roaring Brooke. 22). sseaene cee ee 
Granby, Bissels Brook.........----------+-++-++eeeette este 
Greenwich, Byram River........-.-------------++++22+--2- 2 tree 
Lakeville, Burton Brook........-----------++-++++2++2220-07 77+ 
@levelandeBrooksece ene crises seamen eee ei 
IVIOOSONE LOO Kees ea ele icie ele atclnrals eieiain aisle meted cra ine 
MUASHINCOMS LOOK: sein cae ccs ee see c= = een mein 
Leonards Bridge, Pease Brook. ....------------------+++++------ 
Manchester, Roaring Brook.....-.----------+---+--+-++2-22-2007> 
Mount Carmel, Mill River.....-.-..-------------------+++---+--- 
New Canaan, Mill River.........-.--------------+-++-+2-2222--> 
Norwich, Broad Brook.........-----------+++-+++-22 ett esses 
(CHIDENE IBIRON) Sey ocie One S oS ROOOgEOneO SHE saaueEaroceEae se 
Portland, Hurlbut Brook........----------+--+++++++++5e22ee 0+ 
Roxbury, Jacks Brook........----------+-+--+-+++ +22 e errr rte 
Sound Beach, applicant 
Tariffville, Mitchelson Pond.......-.-------+----+-----+++--+--- 
Thomaston, Lead Mine Creek. .....-.-----------+++++-+++------ 
PineiCobbleiBroOks eck -cce eee eet = = an === 
Wisin iBuiehe ltl 8 apne eeobon pbc auuagsudsadesnecces soe 
Waterbury, Hop Brook........------------++++++-++ree estes 
WiG¥ol IBihiele ea oeooesneSosau acne eacoveseueaueoouses 
Waterville, Hancock Brook......--------------++++++++++++-+°- 
Wilton, Comstock Brook.....------------ me Pea ee Sone 
Windsor, State fish commission 
Delaware: 
Wilmington, Red Clay Creek.........------------++++++++++---- 
District of Columbia: 
Washington, Central Station Aquarium...........-..---------- 

_ Georgia: 

Dillard, Rabun Lake 
Clayton, Earl Creek .......-.------------+-+++--+-- 

Tong Branch.......-.-..-----+--+---+--2-2---+-F--- 22° 
Mountain City, Bee Branch........--.------------++--+++++---- 
Idaho: 

Boise, Spring Creek.........---------- 222-222 e eee eter etree teens 
Cambridge, Pine Creek.......-.------------+-+-++++- +222 rer eee 
Hailey, Deer Creek..........-----2------ 20-22 e eect eer eee 
Tdaho Falls, Krafts Hatchery Ponds.......--.------------------ 
Malad, Caraboo Pond..........------++------++22e2r crete tree 

IDG ral [oibhtls ened uo nobobeccasneoresecoPeccnarornras ei 
TAMU aan iehd 2760 Lee Oe ee eee Cie omerbes ae Ee et noon 
Mullen, Deadman Creek..........-------+++---- 2-222 eeceecetrt feet Nb ui eretanis eo 
Quip HO Gs ree kere se meattar (wise ays asore aie alee amie eaten mlm wna 
Viviiitone Onvelic ee Os oon ep oRU ABCs Gabe Seochacee tm ooete 
Naples, Fall Brook..........---------22---- +--+ ee eee creer eee 
Roberts, Raymond’s pond .......-.-------------+-++++-+--+-+-- 
St. Anthony, Spring Lake.........------- Ne Mtn Nene Cee aa ee 
Springfield, Tanners Lakes 

Indiana: 

South Bend, Ullery Creek.........------+---+-----22-e sete tees 


owa: 
Atlantic, Bregning Soe Pond........--.-------------+-+++++++++ 
Manchester, Spring Branch......-..-------------++-+-+++++++--- 
Osage, Spring Park Creek........----------------- +e ree rere: 
Postville, Livingood Branch........-.-----------++-+++++++--- cee 
Maine: 
Augusta, Lake Cobbosseecontee.....-..--------+-+-+++++++---->- 
Bar Harbor, Eagle Lake.........------------------+-2072-e 220+ 
; Harrison’s pond : | 
Biddeford, Boiling Spring Brook 
DENI LOO Karena oe aalees ia 73= == 
ERB TOOkKs pee ie see sae see 
ARAye TOOK se ss oie) toma nossa ae ate ime 
Little Milliken Brook 
UNC TAS TOO Re eet eee eis ees sete reieiasote oapn erg isiriminin mre'e'= wale 


Red WidtGT LOO Keene cee sete ore ge cereale = aie ani = miei = 


Ricker Brook. 
Running Broo 
Silley Brook. . 


Oe ee ak ORE eis al eine ks eeeaaeae 


Mapleyp BOO ceneee -csceee seen = eee === wei ES emer se 5,000 
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DISTRIBUTION OF Fish AND Eaes, SHowN BY LOCALITY AND SPECIES, FOR FIscaL 


YEAR 1912—Continued. 
BROOK TROUT—Continued 


Eggs. 


Disposition. 
Maine—Continued. 
Brey AU iul Oneal. a6 soc sent osdeteseo snes ocadosnass apes 
Big mee ondeeeeesseeeee eae 
Blakeslee Lake 
@arner Pond eeae eee eee ene mera ieee es ae 
Fim Pond S20 Ses ect sass son ana ease cee ce eel 
JoesPocum) Pond 2c. ake ee see eset eee eee eens 
Ib (hale DEM oo So Sage cocoa son span res os aoSaSESe seena: 
Round Moun tam iMakerls ees soso eae eee eee 
Rush) Pond 2 22202 e kos akes sat sda gee scene mene ear 
Spring Wakes ae tee gases wee ae sence aes ace eee | 
IB in sha Car yee ON Cee ee eters sete ee eee eee 
Pleasant Pondiae esc. oste. que uae een eee a ee 
Brad bury UOC KOsE LOO Ken sete tee early arate ie ere 
Red aB 100 kote oho r rans ae ss ta talaiese eon ko ae rs 
WikleshP ond: eo eee et eke a oman sey ahs Nae ea 
IBTIG come Iie kfOTd! LOOK teeters elt ine ate a 
Shell RondbBrook acces seiaess Jo sae es saceasacittema 
Bridgton Junction, Crvstal Lake... ..-.-..-.:--..+..----------- 
Bryant Pond, bake Christopher- -. .- <= 2. eas te aoe 
Tpiorelfesiolayan, (eens TOG ooo cent ce ee ep ecoeeapbcere seec once 
IO (Nolet sine ay leavin y eo = oak cope ce shee cmeceecoes coe ec eee | 
ManniSNDLOO Kee ene neces ee siae he Sade Cemnoccceneaeer 
Terai th osha DENdss 5 So eR ee au coon asenuncor ar Men eeaEeasee 
Wash MachiaswR ockeyali alk Cenueen ss sees ean Sone ss Some eee | 
Bast) Onlande Bilin os se On Goer a eee rete a sti ho eo eer 
Mead owaBr0o kis sanessaniscosnccdne selec ears 
IWO0GSHROnd ease see ech cscs alae cee lates | 
IEF 1Etei bl pew hyeie IDEN) oak cans somnoenoe mere coeodeeracreoee ee 
lis worthseeaubens ke ONG eee seme a ae eee een ease nes 
Todd yaROnde eee ea cee easieaian sae rosters aera 
Ellsworth Falls, Beech Hill Pond... 
IBTANCHWR WM 3.2. shot eee eel meson ee cleo 
anmine tons CAViel) LON Gee ms e-iee ae ee ales seein eine} 
Ghainof Ponds.) i252 scsoo connect smeeeac=ceeeee 
DeadiRity.er, North eranchiesss een eee eee seers 
TNGidi Creek. 2k Avert sas seis conic ma(eiainte wna eyelet 
WONRPROUG eeasse ace kie conics cin ele cfaite ote mien ctae foe 
Shallow: Bondi i232 o2hie8 Sensi so aoe ores ee 
Mp qewad ed bhat AM oj Eisley etaaye ae ee ee ced eoe aoeme ee bere Cocoseneenee 
iy Cures Cold ei yiCle ejecta nimi aaa ta ea es 
IISNSCOMEBTOOkK set eae tecsa caries acre eee 
Tattle SacnCreek os.) 20 as 6 Set as eee eee 
Grand Lake Stream, Grand Lake Stream.............-......--- 
Greenvale; etorseshee Pon Oye aerial aa ate a elimi ia slates nes 
TUOW er EL abhOLN Eb OMG st ce se teats eee aes 
Massachysetts#h Onda. eet sess stesso nee sere cates 
Mu GNPONG ey ere eee gare clues one eee 
OtiemiPhonde sess LS ee ee ee eee ee 
Pleasant) Raver, Wesb Branche.- ss 40 essence 
Hartland yy eemoni Creeks. aoe eee ee eee eee serene eee ee 
Eroldenm terOpkinsiPOnGs see eco ne eee eee eee ee ae er 
TB Kojo} 18 lo) (Sop lbelG\s— So ee pebopscenesececen eae seoeasoessacac 
APA arnte ray Jaa ire IVECO Ye ceaseo 4 oso ceoce ener aacmsdescooas 
ColdStream Roma decrees cies terete merece 
O@rocker PONG yoo sss See ieicck eee eee Sees 
Hatchery (Brt00k...8. - > came cqe sco eee eceeeeeeeee 
inealdPond 2223s. adecse x cee osteo seee peer ereeee 
Tones Pond Soe. fas ocscscieiceiemistemcroatorerteseleretateutoneretete 
MakewBarliny se cs-ci-- 
WAKO WOO assoc ce cogenis topic eee Ree 
Little Big Wood Pond 
Rancourni Pond yi. ess Seaigsee ok ee etree ee eee ohio 
Spencer ake eee se oe cfeesis ice Slates eee eee eee 
Wala S BrOOK. eae secon seas see ee eee eee 
Kennebunk, (Kennebtimls,E OMG) 2-7 = Aacete rn ieiet feet ee eee 
PAGELOURIUV OLS arse 2 tec cele mie = oe ee eee REE 
Munp biyaBLoO eer cerce ccna arian ciate eee eRe eee 
Kaneo; Moosehead! Wakes oa: on op <i. - 8 acon ae me eee ee 
Keine held Nuits PONG serene see cere ane ee nee ee ee rere ere eee eeee 
Kingman, lease t Wace re cp eta erates apolar tetas tof=le elem tetera ote ole 
Knox Stabion Ste GlOTses MUake ao omc cena cee eee eeee eee ee 
in CoM Bro wal BLOOKe esas is taser enemies eee eee eee 
IMackamips IMOGSCURIVe iter ae 22 fele ome aera e ee eee eee 
Mapleton, SquawipanoUake ao. menace eccaee eae ele eee neers 
Marrs: Station, imdiamuP om Gh oe ieee cece eee eee eee eter 
Monmouth ep iker Makes sees ss 5o¢ eee mer ee eee eee eee eeeee 
Afiatorne deta onaroowaasoaddesansoroncmasonscaccs 


Fry. 


ORE RAORE Se 


we 
Can 


Fingerlings, 
yearlings, 
and adults. 
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Year 1912—Continued. 


BROOK TROUT —Continued. 
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Oakland, Broad Ford Run 
DEC OI CreO eae oan consternation 

Dunkard Lick Run 

Marsh Run 

POMOUR UT aisle oo ie oe Seema sec eee ees 
Shelbysponty Covierkwiaessas sec coker cate ere ta torso need eee 
MUIR TIT Sa Sere, sero lettetahct-t ot vcto Rta tee Peat 

SINIUNS DULG pH OP LOSE UMIe Se © nee ea 5 bee yet sorct heft dy at eto 
Bone Mead ow Creeks: screpverit5-t3 oo oe 

Pilvenpbalis! Oreeksar cst ete ee eee 

Swab toni Nort Glade Creeks esc So tae 919 teeta ooo ee 
Pieasant Valley Run 
Timonium, Mayfair Creek 
White Hall, Little Creek 


Massachusetts: 


AtHOUCentre a Millers PR OLes ae oaralcroe ia) eter oto rate Oe 
Concord Junction, Wrights Creek 
Walton Shaw lOO ke payee eee as oe alle teers et eee tr laun 
Hastawieymouths Bich, Ponds. se oec 9 eee ei eran 
Fall River, Bread and Cheese Brook 

Shingle Island River 
Gardner, Templeton Brook 
Giloieester nla toma On) <,<\xs ois ia-tererececle ste oertercisictore sere coe ates 
Great Barrington, Harmon Brook 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Maine—Continued. 
IMosquitos State tishiCOMmMmissione =... + sa--cessesee 25-62 + ees 2 =e 1:00(000)|Boee ee seen 
Oaklands Messalonskee Wakes exp ciSs peo S55 se aso cs oe soe ns Sb aloes eee 15,000 
OlGiO wep BIR GN Cree keer ser eee es nan nie ea ete eda alo Mem ene enn al seem eee er 
OUISMGreenpakene ee eee ee eae alsa cease SAS Sa emoteca enh eee weer a cee 200, 000 
BAT Lene MZ Wer ShInve ONG fn ceteris semana nema aes |- eee een ee On. 12,000 
SpringeBondeanencee cscs ctecac ens cae acer aancese ater | Nea eee seenae 10,000 
Pe Hilips mCarltonwe ONG ecee s jeses oaee sass tose saicislsineiciotncewts te 8,000 
Han GiyeruvereOu dee no. peach sone snes s acess ecm nees 8,000 
Portland, Fort McKinley Pond 12,500 
Presque Isle, Arnold Brook.........- 3,000 
IW ChOMMak Crass = cre se ee Sao ta eee Sosa eee eee setae 7,500 
Presque Isle Creek 7,500 
RocklandaCanaanehake ccs cene ress te aos a Sosa d sales 20,000 
Rumford Falls, FLO WAT GS a KO eno fiche, soa on see anaes oe ea hee SO000 lee aoa 
Schoodice SChHOOdiGwuake Ne -ciec sees toes See ccie teat aescs olced|teeee see sess IPA eee es ee 
Searsportwowan ake? aoc. . 222s 2 aansa asada does tes e ee sge eta. |em bee casas. 15;000)|-4 soos. Se 
Skinner. Boe BOOK sien o- 6 olsisicte sete nia Soetoro ios dass cciseistoos ate oh semen sae AS 000) Bee eee ce cree 
ID een RON GES se secce Be ence id aene we oe seel cease cield|e ee teas ceed G\000) Meeeee es see 
AGO We lGE Om diese ee eee ee ers A is or tes Se 5 SANE ewe ASOOO MSE jee eS 
Sonth#eeariss CONCOLGURAVOR 22s on stesso oa Sn oc ean ee Neinee Sas oe oe LOSO00) | Wiese Aono 
wen typ MilesRAV. ene: crc satnceas sone aecilcs tbec- 8 [ib ssaeeeeecs 10" 000) |paeeeeac ace = 
Peat CLOCK eases on atl eres sae ae Royse lee Seidl eoesieiie sees OOO es ee See = 
WiaSH DUTP ONG. = Secs ce tapes ease soto se Se te yetioe se LO OOO Cece ce sccee 
BLES PPL Als EVOnMeR ON Gas ite tener c pe arse terre tere a ete <tara| tai ican ete |Get naiet bref IPO ee eemoor ace 
PrinkebondaltinkyP ONG so ae sea cac st tecela oases aces ese bs Sa hoteess UU Rear omenece 
Waldoboro, Back Brook...............-..---- Ma etenrare tase toe eRe cee em 5000) | Been emccea= 
Cooney SHB roo Kettehe cae seas ene soa eee eee eee een 6,000) Basten sce 
Neste ethele Mains Eom Sar. 22k c eiorsrerenictaieta a tote'c:srerato asi rctelocre wsieni|bieduleiesiec'es AU) Gee sesesee 
WMITOMRVVE DDS! PONGESSS — cpaicane ccetin so stesiet torncingsse Catoe. (a beeee eee eet S2000 ieee cence 
Maryland: 
Paltimore we cavier ul Ati CLEC Ke ec x catrerelerets) tor aieieisioteinisesioieie ase eet ee Seen e ee ON TSO)N epee eres 
IBIS LOOl aneSehy Wiese ok eee science erst ah eo eel ae actos vias eel Se ie Scere cele oes seeele 150 
Bloomin ston Hei Cky RUNS osc retsainctrrse elena teitesinsalsstreitacl nse a ced Meee soeeneunaaee 800 
INO AR Soa dene aa nohih Beben nye De bOSNOne non HEEeaaneeaeal Gace eeEAE 800 
Boyds elite; Seneca. Creek/and tributaries.) -c cts - wc e dle aecce se secelere sete ce cee 1,500 
@umiperland Rocky Gapi Creeks. ee sac ee ees seca eee 
Deer Park, Little Youghiogheny River 
Ellicott City, Middle Patuxent River ............- 
Gaithersburg, (Coxton| Creek. 2... 2<cscc- oes oo 
Moaeoruder Branches. sasemeeaosioscsee eal eee 
Garrison, Green Spring Valley Branch 
ETA erstO Wi MarSOUEUUM <j cvsiclesis 5.x wratcerctas so se iais'eastacis Avan ncclncion 
Hancock Cohlsi Rute she sce cee otiasetce crete soar ose 
WG habe) IRN ap Bo Aerie der Eb On pe Eoeu ae Se aa aeCESSacae 
Harkins Halling sBranChybvum cates etter ctnsto aces santero aoe 
aliveaye Milli SprinespRine oe os Sek ro soc aer ose nae set oeearne 
Midland Junction, Mlk Wick Run. soGece ron ee ee wise ean 
Mountainmvake Park Bakersi Rum 2 <<irace- aoe soo tas Josie 
Comerys Run sits eas seks ee aes 
Garretts Runs tysot ttt eee 
[Kerm psp ulin eerste eit eee aoe 
Pee ure ROU f1-forerctors total oe tte eo one = 
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Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
- and adults. 


Massachusetts—Continued. : 
Greenfield Wisks-Pond jeatee oie Ge lee terceie seca em rice 2 ce eect [Sera ce ree eo 1,500 
Gulf Brook fon seceisectisawisiss sais eee Se moe sieioee voles | Soe ae TE ee cee 1,000 
Stone: Brook. She, Gers Sonsee eer cic a Sees eek es Ose meters | eee Soe | Saar aee 400 
uancaster, dHillsidevPond ieee ss -eeeaee ees) eee ee = ee Sto usec | neeenaceres 530004 |s3e sce ease 
Meominster, Lines Brooke t-te acs eas «cs iuites sta oteeiepie seems | eee ease nena | ee eee ee 3,500 
iNorth Dana, Meadow-Brook Pond ons. sees = oes eee det lao ee oe oe eae eee eee 300 
Silver Brook!Pon@s si ehecso ce nee neon Benes Eee eee 20 000))|2\ se ato eee 
SwifttRiver; Hast Branche2 <-2 acs ce sc ken cee eae a eee ene seer | Rese eee 500 
INorthampton; Athearn) Brooke 2. o2 sejc ste oe 2 tesa aoc ere ies anes ee 53000) | 2== sae econ 
Crosby’ Brook siajs asic 5 ore sa ole cso ote Deleceie Sie Cee ee ell ae ae ee See ie 
Howards Pondti. 22 ccs soss teak seb se dk cement | Gee see eel | ee eee i 
Otter River, Bailey Brookn2% 3 jesises acciacew eee tees seer eee nese eee 8,000! | 2s eames 
PoOorsHarmsBrook cess, cicine ose ae ee cee ese nerk Gemnee caeoee 6000 sooss Sees. 
Underwood! Ponds ci assnscccnscecotiee see ce se eeal oe oes 30), 000)|2 es ee552 
(Pittsheld; Sackett ss roo kn. oats 5) tetere yee cise ce cseete cee male eee ee 5;,000) 15-5 Soha 
Schoolhousekbrook 2c sis sec ee sce ae eee ee er ne ese See seem eee 65000 isa ae eee 
SecumiBroolke: se atten cscs cs Sie scee cote eee ee eros eee 65000: se eaeeeeee 
Shelburne: Ralls: MordsPondissecec2 sees: csc ce ates toe hoes |boeoe osee ee eareeee eae 500 
Springfield, (Great. Brook: - 22 eae iciscs.: site ne oeesioe see es eee eam iasassckecem ascents 2,000 
Millghivers Southebranchic cee oeneseee eee ee reee lassen eee 15,0002) 52. coe 


Stockbridge; KonkapotiBrooke<* teases a-s- cece cee ete reloadeee eee ace 105 000/25. sc ae aoe 
Waltham > Pantry sBrookssecto age. 2 eee oc eee ncee eee ee aceead eee een ee G000N|S2anecneceee 
WestfieldBie Powder Mill (Brook: '. 220... aesce222 oe saeco nce c | seeks. seen aes eee 

Jacks Brookes se. Soci s t.seeeia ste de ep cine Se lace ceions | aoe sebee < Soe Loreen 


Sandy: Mill Brooks... <.S.2 <2 ses ec encecee ce ens sec ieee oe ce ae Eee eeeee ae 

Whately; Mall River: i552. cjces eowse acaceeee one taeaesicdacelesseoeeeeree 65,000). 2 ee teteee 
Michigan: 
Baldwins Baldwin: Creekiand-branches-2. occa. se cecennieeeee eee eee e eee ee 25,000 8,000 
Battle Creek, Helmer Brook 
Pine: Creeles- too. ee Vos ee as ceceeerecsereecceeere 


Belding; BlackiCreeks ferns ee ee scree eee ren ocae eee re ) 
‘Bellaire Shanty and (Cold Creekuee soso. ae oc e ceo scsm nes evemce nee seco Cee | Gee aires 12,000 
Betely, ‘Pere MarquettevRiver 21 8s a6 ancien cle oe tote owes Same re eee eae eee Pee eee 10,000 
Black River <stlver Creokses ses co tones oeecnk ee aanice nen =e eee eee ce ee ~ Seabee eee 20, 000 
Branchis WieldoniGrepk F248 oo seoeeete ee sees ce aeee cee eae Eee eee 205 000) |tomeeceer eee 
CentralsbakesCentralakejand'tributanies: scce 2 ce oo oe oon moun tee oa ele eer ee 12,000 
Chase, PeresMarquettewhinenss. c= ecee seer --eee ones sseeeee 
Clare, Clear:Creeke. h\otans coco sense -neebarens cher acces ae ee aoe 
Rive Med ke). Crea an sce eas =o se accion ote ieee sees ies 
Holstend'C@reeksso os. oy es eects epee Seen ore es 
Mowery Creeley eon fo se ee cacao cease ocean ewes 
McBiwanl@reekiccnee aise a Snes com cne secs cee 
McKinley Creek 
Tobacco River and branches 
OpEse City; ills: Creek fo .nc acces sacces en cece coos come: secre 
Delaware, Trap Rock River......... 2 wan elem eioben ee Sisteoesielsie eres 
Hast: Lawas solver Creeku tos C0 iis Sian Bune eee ae ane 
Hvart. | MuskeronsRivers.c.5soe i.e saooet: Scns cee on eeheecbere seers seen 2030003) 52-2 ee eee 
Harwell, ‘Chippewa:River and branches... 2o22 22) see nsce neeeceleeces soseeee 25) 000) ). 2.4 2eeeeee 
Frederic; Au SableiRiver.. 2... s2 ssc ee etaceeccseitors sete ome e peeeecar | Saat eee 50, 000 
Gaylord Au Sable River) North Branch sooo. see seecee. seee nee cle cee ere eeeee ae eeeeEeeree 45, 000 
Grayling HDi a Takes oo Ms ce ae ee ee ee ee Be crave ete te cis Atel cence RIE | See 5,000 
Pale, (Hales Creek acca esses yates ce ec ta ark oe eI aes | eee een oa 10,000 
till am MBilke: Creeks seen 8 85. yk okie See eye eee eee eee 
indian River: Big Pireon) Creeks. coo. seaeeeeeee cece been eeeee 
Little Pigeon Creek....... 
Little Sturgeon River... .. 
Interlochen, Betsey River 
Ironwood ss) ONES eBook ea ne eect esas ee eee eee eee eee eee 
Ishpeming, Black River 


Escanaba River and tributaries 16,000 

Greens Creek. ..... adie eaycbb nial Stood or Rte ea Se eel ec aiegs ea ete le ate em eit 6, 000 

WrestiBran ChpRiv rss 5522 aac as re oe ee aes eee | Mere ne 6, 000 
Tsle;Royales LobenspHarbor: <2. 200 2205 Se oe eae ee cs | eee | er 8,000 
Jackson; ‘Deanne; @reek= Soe 26 aso i3x ate. cisrs che choke Se a ee re ce a | eae pare 400 
Sandstonei@reek ee ee os on is, Site ee nee em en ee len Paceline ee 800 

Kibleva sCedari@ reeks said ia e001 ital 2 es Ee Eat ya 1 Dn ema et ae 8,000 
Ta Rocque; Quinn Creek ey, soto ost carck hoe ois Mere = aerate eee seme ER ya ea | eg ene En 6,000 
Mandan, MontrealiRivens cscs sce sos haciclclew cice cele cacti See nl ee eta ye marin |My ae nee 8,000 
Mosqtiito:Creekn ese foe cet wns anne tone coun ee ee Se eee ee |e ener 4,000 


White Birch River .ccciscessencsnas coos os see cn anes nlncineh cee pense ee ee eee 4,000 
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Disposition. 


Eggs. 


Fry. 


Michigan—Continued. 


Mayfield, Boardman River 
Nirvana, Blood Creek 
Sanborn Creek 

Oden, Goodrich Creek 
Minnehaha Creek 
Ojibway, Gratiot River 
Peacock, Sable River and branches 
Pellston, Maple River 
Phoenix, Horseshoe Pond 
Jacobs Creek 

Presque Isle, Swan Creek.......--. A ORL PR SRR PE cP EE 
Rose City, Houghton Creek 
Thompsonville, Little Betsey River 
Wellington, Balsam Brook 
Beaver Creek 

IBirchiGrec kee See ee ee Sk as Seis ets elas 

Clover Creek 

MOS VSi Cre Kee chen ae nen oee o eeeen eee ck caper ees 
Honeymoon Creek 

Littie Spring Creek 

Mays Brook 

Nine Mile Creek 

Pigeon Creek 

Slippery elm Creeks sce essere eccee ne ese aera 

Sutherland Creek 
Wellington, Weazel Creek 
Windiate Park, Leaches Creek 
Wingleton, Bowman Creek 
Dannaher Creek 

Spring Creek 

Tank Creek 


Minnesota: 


Caledonia, Bear Creek 
Crooked Creek 
Crystal Creek 
Dexter Creek 
East Beaver Creek 
Eastcott Creek 


South Winnebago Creek 

West Beaver Creek 

Wildcat Creek 
Winnebago Creek 

Detroit, Sucker Creek 
Duluth, Eaton Creek, South Branch 
Ely, Long Lake 
Freeburg, Badger Creek 
Trish Creek 
Thompson Creek 
HarmMOnypeb leis pring) Cree kac2saycers< esse hase coswee doe secede 
Camp Creek 

Gregorson Spring Creek 

Highland, Gooseberry River, Left Branch.......-.......-...... 
Hokah, Ormsby Creek 
Thompson Creek 
Jenkins, Pine River 
Knife River, Baptism River............. ee eee ee ee Sire io 
BOE V ORAL Glprectae sees 2 ete ee ee pun ee eee 

Gooseberry Rivers asec fo -cisceec see ae eee eee 

IKON CESS: Fe ec cis ha no oe aes sos aE oa. 

Kone RivereBast Branches 00 sac nclsee nese eee 

KnilevRivers Wiest Branchine. os. 1222s sees ee aeee 
ManitomeRivers sce see aes t oo eee 

Split Rock River 

: SLO WADLPRULY Clete asain sa 5s See eR ee eee 
Lamoille, Beach Valley Creek 
Big Trout Creek 


Dako tanVialloy:Onee ke a itas eae ee ci eu Nay 
Little Trout Creek......... 

Murray Valley Creek 
Pickwick Valley Creek 
Pine iCreclNeeey ps 6 Ro. 2s. Soe eene Re sees 


Fingerlings, 
yearlings, 
and adults. 
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Disposition. 


Minnesota—Continued. 


Wanesboro,wAmmherst/ Creek... ssace ee iepeesen soothe eee sees 
Boyun Creeks tie) c alee w cece ecceeen saan see cme 
Brake Creeks see yee SAC eRe ee ore on ceeeneee 
Camp Creek tase cn. soon ee eee eee eee 
Mammen: Creeks 4s sees sees ener nee ee ean cee aoe 
Dusbee Creeks Nt Sane bs sk oe ee eae etic ce eee 
Jensen! Creokecapyes Gases Soh kee cee coe coe eek oe eres 
Mork Creek Orne ak scat seta. c nen came nee ee ener 
Nepstead Creek 2 snob ee ot oc Lied salar wre seiisewees 
PilotiMound Creeks~ oo <2 5 fn cen cate cance Sener 
Ricelord Creeks aera sk serac bc see ae oul Sate emo nero ae 
Scotland\Creeke<ncss! sae ccaiaes f saieaaesee cee eee 
phattucki Spring Creekesjaaeceecccee ce ber acest 
SletwoldiCreekesycsoe =o aecccre eceaaon se coco see sete 
Dorgerson’ Creek. h.c..c0 sewage etc ssc eeseceaniecas 
ALTOUL UNE eens Bae. se eed ewan eeeee eae 


Weisel Creeks 3: o/s diecageceasc aad ase st soccer ces 

ewiston|, Hemming way=Creekis yarns sae aens pace oe ee te oeene eine 
Pine! Creek: stoccte ch pan oe se occ och oe arash ocetasure 

Ibittle Halls: Hallman Creek... <2 aceecosc sees ee scees eset ae 
INOkasippivRivers.:cf4< ssc enacts ccs ceen oenccesinee 

Skunk: Creek. < 22-252. 252 - Sti ccinee Basadeu sues pees 

S wall Riveriss sc dices <= hos s8 52525 deeqeecsesetess 

Minnesota City, Bear Valley Creek.-...........--------.------- 
Chimney Rock 'Creek....<:=.::-c2--02-se0ss65-0¢ 

Deerings Valley Creek 

Enterprise! Creek )..5 202255 s222chseeseseteee see 

Herguson Creek. uo 222222 oscectccsstaseceaeces 

Rollinestone! Creek 2) sc soc. ceesseesacseectee 

Rupprechts: Valley Creek 4: 22.22. ccseese<222-= 

Rush Creek 

SpeltiziValley) Creche sce secess sae eee ese er er 

Straight Valley Creek. <:..--:.2:::22s-ss2ecsse5 

Whitewater River, South Branch..........-..-- 

Plainview; Beaver'O@reek-'.20 2 \ctece node. cescoseeessseseeree 
Mast Indian Creek- ~)o)s 026 5i0scessases2eteeseresase 
BunkstPondey 2.2. 0ee scaceeccasnce descend cene aioe 

hogan: Creeks... 4:22 ese ciks AI ass Aceon Pee eee 

hone Creat: ee ees e Me sasha s adoeeaaeaaaaue 

Middle Creekueene ee sss sacs guee sce ssaed en aueeee 

Westin dian! @reek.-ses sso sae sane 
Whitewater River, North Branch..... 

Preston, Partridge Creek: eee sc... asocsee Massa seeo ane lea nae 
Wrallow: Creeks fice noa- Aes a aaeet oso eee easonceeaee 

Red Wing, Bellel Creeks). 22 cee eeeh seaae sesinee a asada acon 
BullandsCreekee Ose ced tes saa as aocr hse as nestoe sector 

Clear Creek.........+..: SapF oa STAM ieee Se 

German Creek =<... cj, asccts eae teen oy Ste tees 

HayaCresk eect pee ee eee ae peso sesneee popes 

Wiells:i Creek sos u eis 27 oe aa aU We hte aa epee 
Riverwjanction, “lhonmipsous Creeks =e eyeceese eee selene eines 
Rochester, Badcer TRiima es Se Be ewan sa atee erecta eae 
Bear, Cregk? 2225 i bee gasses te ieee ety ae meet 

Chester Creek 

Dux Creek 
IMaVOICIGk eo os see te ay ose oS ee es 

Silver Cresliaey. 22% << n eae tee eee 

Spring wBrooks: S22 e- Ge ee ee eee 

Wallow. Creeks) a2 £). dex <heade eae mee Cee 

WiVoley lil 8) ohn) ge ee eR eee a pe Lae 

Rollins, Bates Crecka see se cten cic 'o seee ees ee eee 
Pinel Crease Ses ae see Ee eee 

PB wm SO Te key rts as evele ais cist avek telat tonne EE 

St. Charles) Gamipbells)Branchi.5. i225 62) ue wieeeee eres er 
Carters Run..... fd a ee Pes Se ate ate ore 


MereisoniCreeke ses 3. cekserete een Pee eee 
IRLemmin pwaly Creeks. oa oe rens oe erates ieee 
Holme Spring Creek 
TOUS Creek tees be fe Seattle Eerie ee 
{lovaneBranehe p=. Asse Cocchi ere eee Moe EEE 
INicholsi@reelas is aoe ct Sayceie eis Bee tikioe oe mie arren Pee 


Eggs. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


a es a ore een 
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DistTRIBUTION oF FisH AND Eees, SHown By LocaALity AND SPECIES, FOR FIscaL 


Disposition. 


Minnesota—Continued. 


St. Charles, Quincy Creek 
Rush Creek 

Trout Run 

Troy Creek 
Whitewater River 
Whitewater River, Middle Branch 
Whitewater River, North Branch 
Whitewater River, South Branch 

Schauff Lake Station, Knife River, East Branch 
Little Gooseberry Creek 

Split Rock River 

Spring Valley, ina Creek 
Bayans Creek 

ColdtS pring Runs senssen.seecco-ne cesses ness. 

Farmers Creek 

Fast Creek 


Kingsley Creek 
Little Mahood Creek 


COS S Sooo Soa SSr sooo sS oso do ee 


Room iver, Mid dlessranchicc= =. seca see ncere 

ROOt RIVED NOLtMU branche. eo. een ce dence eel! 

‘RoomRiver: South) branch. ----)o.c¢s-2 so. eee 

Seven Spring Run 

Simons Creek 

South Branch 

South Jordan Creek 

Spring Valley Creek 

PE WOPHALDOLS 9 Cronyn CLOG ka 4: oak ce te eee cae sees ve 
Knife River, Northeast Branch......-.-..-.-.--- 

Little Knife River 

Little Stewart River 

Silver Creek 

Stewart River 

balan aGrbink Creek asatece once eer on ceeeee ae sees cece chee 
Wanna ebeNbVallayaCrec kes (022 ene sare sien necine esis ce Se antares 
CedariGreekees. waa Ss acne ache ee eee sanueee tes ca ee ats 

Corey Valley Creek 

East Burns Valley Creek 

Gilmore. WalleyCreek. .- tcc Ose et cee cers enti oe se 

Harvey Valley Creek.........-..-. eee ote weet 

Hicks Valley Creek 
Laufenburger Val'ey Creek 
MiddlesValleyiCreck: ee cee ee cee eens see ease 
MorrisonsValley, Creslca = ~<.5- 4-02 scp cee arcane eee 
pleasantaValley:Creekecos tent eeeeo se nese esos ceeiee canis 

West Burns Valley Creek 

Whiscoys Creeks ney a ners cece e nace eeteeese te 
Wrenshall, Alder Creek 


Missouri: 


Wl O VG epAWD PCAN Garena nee Pee ce ae eee Cte ee eee ties 
South St. Joseph, State fish commission 


Montana: 


Bearmouth, Ten Mile Creek 
Beigrade, Benhardt Creek 
Cowan Creek 


Storey Creek 
Beli OTA OTee Kee sere see nena janes ose bone ce ame ce lane eee ee 
Me CondiCreeks sees cer ents hale aes cab e oabae se ate 
SAwinlGree kee se sects oss Sh we tae see meee 
Big pany, Big Sandy Creek 
Boulder, Elkhorn Creek 
BOZEM an seid CET Cree kare Sea 32-25 so. cei nie raisin reais ice 


Corwin Springs, Harriette Lake 
Eureka, Glen Lake 
Murray sakes sass eee eos one 
Peltiers Pond 
Spring Lake 
Spring Creek 


Eggs. 


30, 000 


Fingerlings, 
yearlings, 
and adults. 
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Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Montana—Continued. 
LICH ASH SEL MHEG eno eaen oases tae Asenae ac sacedcdetcc sas Kesseaecrann| bcSecascrock 500 
Gardiner sGleni@reeks sie. jocnecenee cise eee ne eee te eee ee eee el Coenen | eet eteceetere tae 10, 000 
ierantilfom Mii Creeks 5 ee ae Se ea Sere opare re sores | eee rere ante | ree ies wees 1,750 
Harlowton; oply Creek: sacass- 5 seis ase ee ala ase ae eee al ere eater el | eter 8, 000 
Hobson) dlenry Lakes ooo) see ce ceo ce cae see oe soe ee ee ae oo eee ate el | epee 750 
Hollidays!Crossine Spring Creeks. 2 aan aise ee ee aes Cael eee eee eee eae 1,000 
Kalispellippingman?s ponds ss oo oe sete «a2 ee see eee eee re eee eee een | Mee emer ee 750 
ennep; Cottonwood River, Masti ork soc ie cen anlar ee a= ene el ee een 8,000 
Lewistown, bie Spring! Creeks. ese cnc- cen ence eeeacee eee | eer ene es | Ree eae 3,750 
Corbin Creekss i.e sie med catmescce Sassen en hee eee | See ee eee 800 
Mlat-willow: Creek. <2. - 2. 322s on Sorc eR te Pee eee Ce aaeeeneeee 1, 000 
Widite: Springs Pond -22252 2255. asccec + occ e oe ne Se ee eee ae | eeeeeee eae 750 
ibby,, Granitetbakesesccc asso ene: sen aasciec oe cee a eee eee cel see eee mere Se eae 2,250 
IOAN ables hye ee eces cee aa cencenordocg so sanoeboosascs|hosostescebo|-see sees 2, 250 
Weeigh Wake ys -cectec sc seen see mice ois oe eel wails atm Binie il| eee ete ae | area ree 2,250 
Livingstons Armstrong Spring Creeks. =< em fee alee =e tae See 3,000 - 
Holliday Spring Creek: 5. es ss). sje soe yes es ie oo] sone ea ees | eee eee 5, 000 
Mission ‘Creeks es -8 seis. seed we ioe sone Sensis ete cl eee eal | Bele ere reeset 15, 000 
Mortimer'Spring Creek. .2 255-2 sen se bs Soe sce e ewan |oee- eee eek [ase seeeiae 3,000 
Swindlehurst’s! ponies. 522 2222S oe aise ia a al yatta are eet Sea ere rae 8, 000 
Manhattan; BakeriOreeke sg. 0 sees oe 2 Se IAS alee eared otectcle otal | cere 2 reel es ere ee 1,000 
Randle: Creeken oo. coos Sisat ahee st scc ss = ooo eel eden ae eet ee 6, 000 
Woodlawn Pond 6, 000 
Missoula, Coulon Creek..-........----.--- 1, 500 
Grant. Oreste ae eer secs cceseee 1,500 
Lo Lo Creek......--- POLS lore iginie ab Sys ie ns Se ee Slater | ary | Re ene 2, 250 
Mall Creeke tes: bot fel ee cuicics ook sashes 6 as he sae IS aie cal | ts sre 1, 250 
OP BrienwOreek) 02. saan. oe lleees sec toed eeiw ec cicl| Pees Meee cl Eee eer 1, 250 
MooreRocki Creek sere so kein: Bus oss cece as cites natant te valererirel Cy ee eae arses | pee eae eters 2,500 
Saltese, StuRegis River and tributariess.-: 2 ectas cewe eae sean i es eee |r eee ae eer 4, 000 
Warren, Bennett ake iss. ssa. k So aeaalns ets cect a Sete ae am aser meine aera | Maecenas 8, 000 
Wilsall; Plathead Creek 2. Ss: Sis. ae cee cecie ee syatece Seielsor =| ae ae Serer ea ees BPR 10, 000 
Nebraska: 
Chadron, Bordeaux Creeks: 2 soo. sere oe ee win take oee | Sevens Sees | Sey a rae 15, 000 
Chadron Creéka Wo 22s ses: ooo aaicicins noe ao eis obese Sees 6 cre ee eee. ae 400 
Little: Bordeaux Creekezs oe. 2 sc oe oe ee eee See | ene Ca eee | cee ees 15, 000 
Crawford; Soldier Greek... 22 2s'3 25... sos oe Be os eee ase eater eee | Sees 8,000 
Gretna SWairfield(Creck so. A oe ees ee isis Sore ore ee | Meee pid HAE IM ER ee ae 3, 000 
Rushville; ‘Wihite' Clay Creek: . 2.3262 no. -/s52 soca ae see cee tase ee Alea ap accel | Rese ee eee ne 800 
Nevada: 
ly; TWManahi Creeks 4522. os55 0s secca seiees cosa che gece check ten oes | nsemcse ase | eee eee 1, 200 
Reno Hunter Creeks soo soca - eae weeks oe as eae es eal | cere al ee ere 2,000 
Truckee Rivers sf 5 esis 5222 dase esis 2 aicye oc eiele 2 Seeing ae | Mae ta eiee eee Ronee eee 800 
Spring (Creek sss s noch ece tech ss aaiict wale aeiareetee melas ce ol | Ue SE ae ona ee eee 400 
Verdi, State fish commission: <= So. - 5-2-2 242550 -= mee ese-s ee SONOOOH |e. seoee |e eae eee 
New Hampshire: 
‘Berlin: Baldi! MountainvwPond ec. 22. cee S- ec esac sete ee ane ere] | aro ere le 400 
Bean Brook. 2 oi sede jsseceas Je ncisio nents a aameeseeines eee eee ee eee OCCU se Sanancncce 
Chickwolnepy Creek 124000} as 22 224 eene 
Hore Brookes ss. s- 522 5: = G:\000;) | eae 
Jenico BIOOke -oeene= pee eee 45000! 2 te eeeemree 
MunnPondeire sctenscss 5c soss= 203000": 222 ees 
Silver Runes es sso cence seats aoe ear Ste cas ceeolte sete Saree ae 6,000); ss eee 
SUCCESSEP ONG iyo ae be sero pte eal noes eee aisle ere eats heel | err area ore 600 
Canaan; India Runt. sc cs ce 8 esas maces. eeeee a oeae eee eee eeeee 125000).|- Gases 
Mascoma River: mack aorsd ona sen seepieeccaese eee ae | eee eee 15; 0002s ssee- 
Candia “Brow Brooked sc oOo teteatens sand ao erate oe ree Ere ae er | en 200 
Campton, Klomer Berg Rong) 222 Soi% 22 acct oe ese ce se es nee eeee toe oaeeeeees 5, 000)|S2 ake esese 
Charlestown, Great Brooks = os .521s0 sc cise so noes ls vaca ete aoe eee oe See S000 ee oaee eee 
Reservoir Brooks. to's = os ceaeee oe loser sesame Gales oe 6; 0007: tz-ereee ace 
Concord, ‘BowsBrook Pond): wae osc cs. bs cence re oe eee | ee ae eae eee 300 
SuncooktRiverss252. Gots sce ee eee eee CL eee Bonn ee eee 25 OOO IE ase aa ee 
Derry, “A bbott:Creck:s< sete 5. thie. ye tee Ses sei eet ke ose ee nore eres 5; OOO sarees 
Poor Karim: Creeks 2.5.4 22/5. emeneciesteensee eee wie esl | See ee ees 5000! |. eee eae 
WiestiRiunnineCreekes © ic5 ei 1. ooh se ae eee eee een Aine keel] een oa ee 5000 eeeaseeeae { 
Elmwood Russell Brookes 222 2-25. 2 cock epee eee ee eee) | Teena aan See ee 150 2 
SitaweBrooks7. --55.--ceenas- ote ce ahs apaye ae oe Ste ee einige eee oe Herel DOC 150 4 
Epsom; (MountainvBrook- 2.25.2 accisinjac eee se eee eae cen eel | Cee ee 12:,000) |p SS aeee=e : 
Exeter! GiguMulleBrookse se! 2 uns 2. Joe er ee Se eee || ee 85,000):|: 2a ese ; 
PHOMPSONBrOOke 5 =, 2 -.ce = bossa eee sein eee oe Oe |e oO ee | See eee 200 
Kranklin (Gall roo kesh om sss cosas ne suis siamese chee eee eee eee 50008) etece ese 
Chases Brooke. 20 tee 2 22 soca avec aise oe eC, Dae eee ee ee | ae eee 200 
KEM OX VB TOOK ss 22s SSR SES oe Sule Sic Sete eee Oa el Re | 200 4 
Mountain Brooks scence sss occc cme cca soe eee Saeeenee eee 6000))| 222 veneeee: } 
Putney BYOO Kb tase ciaeiaeicle= oe see eee enemies eee nee SOOO GE ae ase 
Groveton, Stratford Bos Pond ess o eee fiat neo ace cole eee oe ene ee | Sees 500 j 
SHill; -Blanders/ Brooke se soe cea ace or ee eae ee aa Ee eae Eee 62000 Resse ee 4 
a 
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Disposition. 


New Hampshire—Continued. 
Hinsdale, Crowningshield Brook 


Gid Thomas B 

Lily Pond Bro 

Keene, Alstead Brook 
Jaquith Brook 

Surry Brook 


Littleton, Ammonusuc River 
Cushmans Brook 


Rankin Brook 
Manchester, Bedford Bro 


Catamount Brook 
Cemetery Brook 


Dumpling B 
Little Cohas 
Little Brook 


Menter Brook 
Peters Brook 
Reservoir Brook 


Sand Creek 


Shepards Brook 
Tannery Brook 


Uncanoonue 


Walker Brook 


Nashua, Belknap Brook 


Brickyard Brook 


Chase Brook 

Gibson Brook 

Glover Brook 

Hills Brook 

Muddy Brook 

Tandy Brook 
Newport, Claggetts Pond 
Pinnacle Pond 

Potter Place, Cole Pond 


Blea sant akan ase ce rtns ee Notice ann mimciaerecwiae 
Rochester, Green Hill Brook 
Short Falls, Sparlin Brook 
South Brookline, Rockwoods Pond 


Troy, Farrar Brook 
Mountain Brook 
Wilton, Blood Brook 
Hodgdon Brook 
Winchester, Mira Brook 


New Mexico: 
Bickiman wr LtoMeslosshrt] Oles Masts ete = simieencler= cleo cecias ccc eas | eu cisereeeisieete 


Dexter, Lake Van 
Fierro, Mimbres Creek 


Eggs. 


Fingerlings, 
yearlings, 
/and adults. 


rook 
ol 


ok 


rook 


Brook 


Brook 


4, 000 
4,000 


8, 000 | 


8,000 
6, 000 


5, 000 


| 


Elagenman allroad: TOSOrVOlye ss sesso se isos See cee clecaie eo cle == | eee ree Seles 


Hanley, Vigil Creek 
Las Vegas, Beaver Creek 

Gallinas Rive 
Silver City, Cow Creek 


Meadow Creek 
Whitewater Creek 


Taiban, Taiban Creek... 


Princeton, applicant 


Rochelle Park, Saddle River 


Salem, Cool Run 


New York: 


Adams, Raystone Creek. 


Sandy Creek, North and S 


mandy branchespeyses sea cose co ccicante | ace aie 


outh Branches 


Apulia, French Brook..........-. Pe ences eee Natalie TS 2 ls 5 ane ca eet ee Ce 


Maskhaw Brook 
Ranger Brook 
Wills Brook 


Beaver River, Beaver Ri 


Benson Mines, Ellis Brook 
Little River 
Tamarack Creek 
Berlin, Little Hoosick River 
Big Indian, Esopus Creek 
Buffalo, State Cancer Laboratory 


VES EB em Caspr bor moe oe moor of nope p Ie) Sos demoooee 


Battery Park, New York Aquarium 
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Disposition. 


New York—Continued. 


GambridgedCoultent Brooke sis <2. ener ocisisieieietiae Soe leie= e eee 
Cottrells!Brookastuca ee 22 So Ga benicar anon ee 

Canaan, Funnell Canaan Center Pond................-..------- 
Canton WittleimRivier sac.c- 52-552 82. ce eacice eee tlceess ents ees 
Carmel, CrotonURivelsocs-a2.s5s5c es cost oe neni sneeee eee eee 
GatsicillS Kiskatoni Cretkes (asst mers oneness ee eee ae eee 
Cornwall, Awessema Creek 
Mineral Spring Brook 

Cortland, MessenperiCreeks2- b= - <= ss- <8 scons eee Seine se ae 
Delhi, Elk Creek 
Peakes Creek 
StcelsiBrookeeit a saccmece ec ce von -eeenet< cose esse sceiae 
Forestport, Little Woodhull Brook 
Georgetown Station, Gladding Brook..........-.-.-.---- Be eee 
Mann Brook 

Maniposat Oreekes aces eres a= eee eer 

Planks Cheeks Se s4 2 jhe sewn aalsececces 

Thompson Brook aes 

Gouverneur, buuckleberty Makers sso onto oi ctmcitsies mime seins aia 
Keene Creek 


Misty pi Revel ce con essen bomasaoooabopAodosrouboadoscane 
Harriman, wake bred ericks 0... 2c =) seas cpisia nes yeene seine 
Istrantyailky, lest lew eto els ee none ee ee bor neace 
Hartsdale, Rum Brook 
Homer, Crorises Pond 
Lake Mahopac, Lake Mahopac.......-...---...----.--+--.----s- 
MakesPlaniciuyin Ch yom eset sic ce crema aa ete rae eerste 
Larchmont, Pine Brook 
Mincolndale; ake (incolnd ales se 22 o-oo ee tela oie aero 
Madawaska iQ iepec 100 Kees =m -eiae see ere neta ctem mainte etree 
Massena; Bennetts Pond)..-.2.-2---2-2---2-<---5 Raa, 4 
Mills, Hartford Creek.....-.------ Beer ea eee ee 
Millbrook, Omruavarra Brook 
New City, Crum Creek Pond 
Newton Falls, Moosehead Lake....-.-...-.-.--..--------------- 
New Lebanon, Burnemead Brook 

DeanUBrooks =< soe ic eee eee eee eae 
Hull Brook 
Meander Brook 
Wresti Meadow. Brook...-05--2- 22 ances = sae 
Way omonock Creeks 5. soe as -jec neal aoe 
North Creek, North Creek 
Wrakeley, Brooke 2s tree seer cence eee aera 
Northville; Charley bake). .sssscsscs sao soeie eee eee 
Coonisiiiake ne =e2 tecnicos ibe Wa etates Pe e or 

Howland Run....-- apeisla Seatac ees sere 
Priest ViaiewRun: ..- 5-4-5222 5--- Bae ee ara 
Rhudes Vlaie Run 
iNivack, IbarchdelliPonds'e esse. -e-- seem cetera eee eee 
Oneonta; BakenBrook2- =. 225 .: -s-2=2--5 do Qa Saencar eres 
MOP Brooks: .2s.- 2% poe = Jens eh cos tee eeeeeene See eee 
Hotaling Hollow Creek 
Huyck Brook 
Mill Creek 
Norton Brook 
Otego Creek and! tmibutaries:--- 22 32 - => ssseesee eee tee 
Patterson CrovoneRiver. o2 <<... co-star 
QuakerBroolkese=3 52 coe c-- = - eee eee eee 
Port Henry, Buck Pond 
Club House Pond 
Lower Moss Pond 3 
SchroonvRivien:s ose se haces Scher eeeee 
Secret Pond 
Upper Moss Pond 
Port Jarvis, Bushkill Brook 
Cahoonzievbank Waker. ase. ene mene aces eee 
Shinglekill Brook 
SteeneyicilliBrooks see cee mee ment ana/eecieeeeeee 
‘Potsdam, Cutting Bu00keessse = 4222s ee eee eee cee eee eee 
Peck: Broo ksa eek oie ssc cee ae ones seen eee eee eeeeee 
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Eggs. Fry. 


Fingerlings, 
yearlings, 
and adults. 


ke bo 


~~. 


Z2sse33 


ss 
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Fingerlings, 
Disposition. Eggs. Fry yearlings, 
and adults. 
New York—Continued. : 
PEG RIRT, Leiba WA 1850) eo pd aces paeo Se Sap on So ROSse Mesa paeote sual Sees osopooee ON000N cease ence = 
Sanford#@Brooksieonicoecs since see eae coe oes ae oe] a omemeeeeatchs G000)|Eaereee 6 noe 
PRTOU tp BLOO Kise ses resi Sale eae cece meme eeee oes ss tee] Ssiceemasccice 1G;000)|Se tenet ee 
Richtield junctions briarewaten Creek oo. an one ne ccesoee one -a|leee eee ecnoce 155000) |faeeee eee 
Rockville Center, Trout Lake..........-..- Se otogcns sooo sSoncenecllansoss—sss||Sesss5-sccu- 200 
VOTO MDE CONUS TOOK ce piecsmiseieet = see nasiam anata ana 54 SS eh8 oSoec | Besosag eke 1,000 
ISH OTC KA oie rote eioto cts Sajoye a Sena oS eeseieie ae eercine lasee eeeenee SOSO00N eases see 
(Pring lewB LOO kseeyjee setecnmiciers nels cin eile ne cine asians iae S54 bosos5edose4| soescosqnesc 1,000 
Si, IRGEAR) LAAIE), TOP Sy Belo) Sd Seo rinae daecoenagAReo aoeeasonseeeSeqesereseae AQSOOONEeeee Seece 
fsbabisisyniny? Oromia IN hy Cneilies = Spec cccemosee aceon ob soseereecche Basaesseeeb. 1OSO001| Seeae aoe 
Schenectad yer Alplans| Creekena ct scene ma settee ate eee eee ale ope a0 eed TSE OLN) hse ee ee 
Wishaskulli@reeks. fo ce os ass ata aero siet aan eee oe cee | emmnceeee LOSO00)| eee ee eee 
NOU erlinep hr On ke BLOO Keene ccs ota s sects ae aioe seeeinje ee oa| sae natetee ae LOROQON See eeeee 
sro tazanbiGy Temes jos Sac eotedpea-casnoconeaabe.so acuSeeecuH scene secaora Pesscmacdcan.| 1,000 
Biepuentowaiee lac Kalu liy Clem eter sem rare tet oinies eeeleeee aie aia ioe | ete mere ate | era) te 2,500 
IBTOW HSA TOO Kee ecioesacertercno sarin tee = oie sere Ion ee eye cine tree cee ees 1,000 
(Chae yell (Oneal ec sone coco nea cs neenbousenod Ise Sede Ord BGonda4peded lessens secocr 1,500 
IDG RS SiO) apa ckonoSatapeae ben solaencdtdosce ssondenasacu|lcooue so soebe 1,000 
Kind erhook (Broo Ken, so sels mane oe rec sees Sa sses | sie eiticiee ene eames enue 2,000 
vOarin eg BTOO Koa sec sa venes asia) a1= wa(diajajaleiaiatavciate| stele |(auemsisis voroecersvalisttlee aisiemcis ae 1,000 
SI EACUSE mC AN PeM Lens TOO Karta areinctareialaiaim clot teinjale/elais\er~i=)<inio nice Sia G.0007|feeeeeeeeeee 
DeMontfredy Brook GSO00t | Gaeeneee eres 
Ged eSHBTOO Kee mac se ae oe ome ate ee oe nena ose Sele | eres See 100 
Mount Friedel Run ONIN okdes soccer 
ROCKS TOOK ae op eisai s cease Baoan ne ais dos seers | Sia aniee see a aaeaceiee caine 100 
ROOISE LOO Kem eemer ace re teen arenas BSanacedsea4 loses oa bsesac| bb oaaneseose | 250 
PITTA VALCLOR ONG eae se csriste on asi ce aeisiale « cre srelnl feiss ate PPh) | Saeosnsasee: 
MrovepeoestenvKaMUR iver, ri DUlanyins. 4202 dece coe aces cnes cascel sees cece oe S5000i te. cee ee ose s 
WA LELLO WI DLO WaAVILe CLOCK soe seine = se elaine sons cicie netine sae eee|leeminee cece LOS 000N Seca 
elise Malllsi Creches secs costae marae teste ars Saireminea see eee anys OS O00} Saeereeeeere 
Hiren chesi Onee kes ce a aan aa wile nin ne See cow nel eceneoeeees O00} eceeeeeaces 
WoOnNsonS: Creekeaam cea ceta smeoaste cin eee SOE oe | Hwee ee LOX000} | Eeereeee eee 
ICES (CRO koe cnosecsrsesesas cde red aaa ceEserer aby be ccuadaeEaL LO S000) Beseeeece see 
IMoshersyR ond St a rcsta=5-saah\et a cisefule se es Sarena s| te oe eae LOX000) | jaeeeeeeeeee 
Nteb pins Creekte sce se ee se eae atone eee asl oe eee eee NOXO00) | See eee 
PWV HONS sect raets see Sasa ad Seuss aes oceans | eee eee aes 10000) |s22 ess ee 
NRAES TEL OT RSENS ea ee SP el | SN ee 2030 003| eee ee 
Wh Gest Greeks 2s nce sant eee te aonenihal ioe creme 1OSO00] |S eeeene es 
Walligmstownrisalmon River. - 4... o---.22-se-6--5-<< BS ei ZOO) Reason eee 
WINGHTOD wa VASE LOO kee ae ces yes eucinne rence ee eal Eee cain ail TOFO0O} | Reece eee 
North Carolina: 
IBamardsoucan Camps Brann. ie enero. oneness ae oases os eee ee jae ee 1,500 
biackeMountain) DirgbineyeBTancae. tomes. mayer te tenet || = es eae me | 500 
NGOOKOUGH ES Vem Chie eee eso Speer ort yams VE MU ACA A ae Se) 1,000 
WATILON ATURUTS! Cree Kees Paya seni scien oa Senne oe Been la cata Reece seem ee eee oes 3,000 
Bee Cree kore site sae se cies os see ae meeg Se Seen ose eee nee oes teas Bee eI 3,000 
EGE n stag Creekie een ae aioe 2 ioe a asic cles Sapresie ac |Gameem an ona hele eee 3,000 
isp an Creeks emcees ns enerion cis maselaee ana] e-store | eceiee e eee 3,000 
Cherny field stirenchsbroxdukiver mouth MOrk se. oon cee eee eye oe eee en lean 1,600 
Indian Creek.....-- RecornGeser SOHO BOR BAN oO SOS Oe Nae ae lteter es ae 800 
KGL CINCTIS EVI. CR ree isiecisine oi Cice sen otte clei ae, see orients | aise a ete eee ae 2,400 
ATION] ONGC Kami s eee t acs ic oi este ese raicie ee eal aa astece ala ae | ae alae 2,400 
shoal Creekeee meee sae See eseiciae ene ciara sey aoe el oe en oa one eeaen oe 800 
arekers! Cree keer eyes ae eee Soltero 1,600 
Dillsboro; Nations Creek=..-..2----------22- BES ace nc Sener | Sear ee ae Canoes met 4,500 
Hilkbarkesh alls Creeksemccsse setae < Soiree cseice act an Sena ohn to | casa an eee Mase eerie. S 6,000 
ELC ORE Ma Cree keer sac sep are slnescin ge geiko seein a eel mane aed | ea oe 7,000 
Eendersommille alli Creekserc cscs se ears an cle ote atc wate epee eye. ee eel etree ys 800 
Meittlettmmnepny Creeks. cnc. Sse. nace soem | coma enn = eae Mena Cae! 1,600 
Suparloah Creeks qo sccomyemvercciscies suey tere nce ee | Ree a eee ee aI SR ey 800 
HPIOTSeSHOeG wR OK yn balks Creeks cer ciae ns sa tonpern soto Soran seo eee see on eerineee ce 1,600 
HIS i CreGksar ye Nae e = ictoseicie he Me ae ere race ie se Ree, See | eae ee cline eat hore | 800 
eellers wallets COC iy CLEC Keyeie ss oe cect care oe tsa ea eee eS a re ee Mn re Usa 6,000 
BuckeyewW reeks oa ocr maces ae tense Dae elec epeeas Senses esa Seteceweee ae 6,000 
WaureltonssheltonsaurelpRiVverse. noc. sc 50.nc nee cnc ces cee lotnioe enone wu [Deuoeceeden: 10, 000 
Mar blemVenrencesOregloen nrer hank Saccaoae casseoe poet eone Melon oot esd libsak Soo esaus 4,500 
Minneapohs shoe miver angtributaries s.9 5.222521 8s2ce lesen nl|eo eee kc RIED a 10,500 
Montezuma nGrandmotnen, Creeksrscjos caste eye ne ee an a ee eae seco eelbo eat seaeeen 8,000 
RGA WAT RE ICO se sess cease ctee en fae oe eee naa cea homed onist ceclledss sanieaees 5,000 
In VAlLlOMEVLV.el seme escent a s ae ee een | er a ae See AL OE 11,000 
Wiestiionks Creeks canes nectec: cio eee eet etl seh ape cosas ewe oes 3,000 
ROSMAN eb allardeBranCiee oe nee ec s yn eee Se en ae mee MOS ee oral cee cetseed 800 
Cam prb ranches cece seein ln Sane eo eae cial Gees cane allowaseamedaies 800 
Hench broadukivenr soi GlesHOrksas 2 onsen eee n| on Gee RSet ees 800 
VOLCOM DR Ran Chie eter meee ee ans tees ne ae ee oe loca Seco nel ee ee noee 800 
Indian\Camp (Brooks) a-22Ssacccecodcscese Sancaded| Geasneursang leocnas be so- 800 
SHAM Cree kate seme acetate ae eee ne ees sitar CIS AE kis eersaisicn Putor: ine nero 800 
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YEAR 1912—Continued. 
BROOK TROUT—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
- and adults. 
North Carolina—Continued. 

Sylva, Beef Market Creek......-..----.----------+----- 2-22-22 -|- 202-22 ee eee eee eee eee 3,000 
IBensiB rancher se ceee eae eae eae eee ae eeeiaeeeeac | emcee eee eee scenes ee 1,500 
Brickiknob Creeks i= fohs.ccsmoatesse sew at aca b at misicne [eee smeseae te Meee ceenene 3,000 
(Ob oh all Griz) <3 Bae eee Se Goa ocee eo deccespocrbocesos ood ssp Socadecc|ascsacccsec 4,500 
@amipi@ree kes aerate = oe alae =e ie aie ela etait eter ee era 1,500 
IDE G deel 5 Behe aaa Secon se te cooos Soceeseuccess Ssoesadse poseesocscodlessassessa5e 3,000 
IDE 20a oe See ae Sees oaks Spa eeeespcospene a keore chal ssospoaceeen|s sss s2acHor 1,500 
IO VIRE To bOhyee ee e Seon eAp ee doc ose cecoor ceseobe sseoded pose epee sediledterssoodts 1,500 
Ensley Creek: ---.5----------<---- 4,500 
Misheri Creeks sects eee ale la ater 3,000 
Garrett Branch 1,500 
Pinnacle Creek 1,500 
ROUNG Bottom Branehe Fee care epataljeiete sole ela ete late ee ela | ie tae eee | ee ete ears 3,000 

Aird -<16 LOK OF S101] 0) Oe el Cone Se ee opened pap aes Oona] ac sserecd Posse copecedletsnscsscoss 4,500 

MTeEMIANS MMU Creek pecan eer fato tere area wise te etate te teitel yal | mietere steatosis | Stele eters ort 3,000 

AK (esM Orel eee ean ee oe ese nee anon Soe cn Epe Sedan oaseg poset ese seos|ecssotisn soc 9,000 

Little Laurel Creeks ii 2-2 secs sesceassaccccecincad-ecela| tle sulcisic eeeee | tEeee eee eee 3,000 
Waynesville, Bennetts Creek...-.--.-.-------------------------|----- 220-22 -]- 2-2-2 ene e- 4, 500 
Big  Coveub tance erter cesta ale stele =a laiereier eet =| listen | eee eee 1,500 

IEE atl ONG) pee teas sada eacuecoece sas cE coc seudlnacaoseGosurosoccas dese 4,500 

Eagle Nest Creek.......-..-..- PEPE Rene Soe Soa eH one saese canes e|lyusozacencac 3,000 

IHarrisonv Branch 2 stats acco nisake ote Sera Motos | see ee else eee reat 1,500 

Vowels Tan Ch vss see see cee aise eres eee a eee eae eee eee amare 3,000 

Te ihyaye plese eae Mee eed en ee eeeo doce cacoser soroa||concaonadonc|eeasoSascnsos 1,500 

{Gave lienay Otel a8 Seg saa c eae ceo seeancnencesaces cede sade sSonscu|ssecceeeoso+ 1,500 

Move Branch = s)sne Bie pecs seis tee eioeei= eerste els eee hee ee See eee eee 1,500 

Pigeon Riviere csc ssecestasine so seacce = ctieo ee ieele Sic cae ctetaae ol-| ete eeeteeree 6,000 

Sally scannahiBranche . jessie sees sas eer eerie eee meee) | ieee eeeeers 6, 000 

Shoat (Oi xei2l eas Sao ncegocondecerTonse os oU aE noe none ad booeaasodaadloeneassopee 1,500 

(Sieaol are Veal Ne Spo assoscL ooponeeedosce coco scDapadooesecdoused |Eoacctasancc 1,500 

Stara ral UE G Weel eaerde Bee Sn eC a Ge OOM oe ce pe Ce oGdoc cOSane | sccobaaosaca Leadausodocd 3,000 

SJOBIGE Erk We See ceo doe oser oes bbese ase Sesh osseg toscocousseh|bssoonsocede 1,500 

IWioodiys! Cree kets serie aisaisain alee siete ella ata elo tal siete otal eee erro atta | tee 1,500 

Ohio: 

Bellefontaine; Mad River; branch of ~~ ~~~. 22. ---o- eee aie amo ec seen ase 20:(000))| S3-— s-oaceee 
Castalia applicator = see eae ale oestrone a eileen) ats 50000 0 ao s22 es Semoeeeeeere 
ColditG@reeks yes aoe ons Gee Sesjenicle mise tip elatepeeralnieisloie}= atebela| felines = eee 32;000)||-=4-ceseeeee 

Cleveland Sand Rock Rong ss2 5. teat ae eetewre oo ee eaoaee ete al | saeeeee ater 8 Q00s|steseesaesee 

Columbus; isswein Wakes 25: 32cc ose are mitelnereteercice sats teie a atatatesteral seater jeter ete = | eee te 800 

MansfieldiBentleysi Creek sea. s sce sees seisee ree cee ence tee el acerca 155000); |Peateeeeecee 

Calhoun Runes eoeis a poser ineiete lace atseisiate aie ae eters eters LONO00S |Baseeee seer 
ClearHork) River, South: Brancheesseccteccsee ecto allee eee eee cee 25 5000 see meereamects 
WO eS MRS erste eps Nae avetae ete elorcic miele cles tater ere Creare teerayaterers 10;:000) |e seeeneee 
GullerssRums oe: s8t os Sp ssaus seo eeesec eee sateen ees 15; 000" |: ese eee. 
IMKessP OMG se iaasnin.5 sorcerers atotare le lelotaiatetalareieiataree tates §;000) |i 2<cc eee. 
Manners Run and Lake 105000! |Boceeeeeee 
Rutgen Runes 605-5 cee cienararleeittoecis Goto aeteec eee a aneemeaeeees 153000) | 22 emeneeeee 
Spring Water Run 152000" Sozese eee 
TOuUb yi Rumi oe ccs fee aeisie clare siel tale wfote else ole ateceis= | SRE eee TS OOO Sareea 
Oregon: 

Bonneville; State fish commuSsioNe s2 o.oo ese eee ereiee sees 50000 ost etemtacds uses epee 

Carlton; Northey amibilliven® S222 se tecia acts tote ee tee eee ete 35000) iceamaceemas 

Clackamas, Little;Clear' Creek). .2 2 2-0 de acca ae cence coe cece aeeailecses oeeeeme 55000: ||. 5 32ers 

Murene; Indian’ Creekwrs sane: sacs sce eelaciente et eee cts ae meee eee 2000 | eee 

Hood! River; Carterisilakes os: 223s re euic wees else isis call Se oeeee sen S200) eee 

Paradise bake: oo. setae. vole ee oe ke a eaee ete al at cremiciaccee 1 200 jee cece 

a Grandes \Miull.@reekes2); 2.2515 -cac2 as ote ock a cot ee cer eee ee ea caneeneee E700 Bepocacasone 

‘Pendleton, Bear' Creek ..2.<.4.5: 5.2 8o.eck cea ceicocsee soesentiae seo eee een oee 1200) |" eee teen 

Birch Creek; Wast-Forki os: shoe ceenceicelceioe ee vee | Gace aac 1 200i soe oe eee 
Pilot Rocks BipsCreek2a: S22 ade ese cas cee eee ree See | See eee ee 1600" eo Se eee 
Bridge(Creeks 222s ssc sienna noe seek eee eee ele | eee L200 ME es electors 
Cable: Creeks 52 525 822. Se Re see ee Cees ANQOO! cae 2 see ere 
Camas'Creeles 52.2 Sead aicine a See ee eee all Soar ree nere LAGOON State eee 
Five Mile'Creek 2: ioe. 5. sicaislnce eee cee ee cee |e eee eeee 1000s: a2 85 semen 
idiway Creel oo): she ls Se eae ero eee ee ee ee 1 LOO} ae acleeiese 
Owens Creeke:$ <2 2i222 S40 Us oc See eee ee oe eee | oer 1200 lls ere scorers 
Snipe! Creekes s jac «55 ss sis, aise ole Me cee ee Meee See eee Sec eaee Seeee D200 |e ace Serpe 

Portland ,CedaniCreekss says Shs)52. 4s Soc coke Soe secon Oe ee Dee eae cee eee 25000528 sarees 

Ranier, Spring Brooks 522055. 2.. hse 7.8 es aeeee cele tee oe eee ral tela eects 800 |e sae eaee 

SalemisBattle Creek of nes Soo Sei ee Ane RR eg ete 2400 agar cee eeeee 

Pennsylvania: 

AckermanvillesAckermanvyalle| Creek. 52-2 -scsoase see seascape saeco eee | eeeeaee reer 200 
Old Delebole Creek 200: 

Alba, Cold Spring Run 1,000 
Mill-Creeks jes ese ia2 432s 2,000 

Moores Branch tha an 2 i aie nese a 1,000 
Rock-Runiesessiecesstevecan- aes chek emcee eee oceans 1,000 

Spring Brookes st ana 2s oe ae cmc ces acnc eet ebeeeeees 1,000 

Two Mile Runsass cee ass eos So re eo ae occ nie ais oe ee eo eral aclo rere ental ectereietetsetetoiare 1,000 


a 
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YEAR 1912—Continued. 
BROOK TROUT—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Pennsylvania—Continued. 
PAITENTO WA COGATs CLECK (are jarcte alatnclnlaa nie sis = 1atel sei ialatai=rmieini=(Sntnl=ninle’all s easjerciaim ise GS. 000N | Hose esse 
DS DEIN Gy Cree Kerra mreeerenioee erlaemcceemriceae a saieicise™ | meee tee A000}, (Bee sence 
Ashland, Big Roaring Creek................-.-. SoBe SR eeBeN anes b ecu soacede AS O00 sees cease ci 
ERuriima cle reelcee ree ease acacia seme ct nace ice [ers cae eeee 4; 000) |i Seeectce sss 
Avaya, Larebiration, eh Chet) eon ceo Seas eOHee HORS DOb Sec Seeereson| esesesector 8,000 150 
Jratiiaea es Cieelice Shshobdet caecousepausonces osedresonte basses oeasd 4,000 150 
IL tea nuech One i¢ = SS SSS so. Abpea seonaaieT PAS Soe ame Sails al eee eR 6,000 150 
IRACCOOI ORE Kener ants iaets setae eetone aerate eet | eee ee ncn GROOOK Eee ers 
RICK ONS RVUs ec toca aslo siciaes, ecisd oe ela tee seco es Hebe Someane GS0008 Sasser 
SHEA Os oa osbsnosonbe Joan sos eCnuensoaus Sasceenebe GO00 7 |Ne sees cern 
Aughanbaugh, Aughanbaugh Run 
En tOn MM CH Climye tM se tere ofa cnistete ciatctaicieinielsieteleaisisiet= 
Bethlehem, Martins Creek... 
Monocacy Creek Ses 
Bloonifield. berry se UrMaACewVUM yee ce oe aceite aistcieteic emit cece eeeee 
Wiltherow RUN as. Sa. smacenesiserccectse fa cebecnce 
Bradford, Chapple IHiorks Creeks cacecenewosisce seisasede-lcmaseee 
UNTER LOOK asset acc cncoee usc tocesacaceoeeeseas 
SU SAIPEUUIT ease te sae etcrerei eniaciniciaseiise cee oe coeeial= 
Sugar Run, North Branch 1,800 
Ibori Creckeiias i Branch s:soaers ss tee on elses. | bee bean 1,800 
Tuna Creek, Wes teB ranch’: fats cre cise aarelorece oat Ease ope ee eee es [eens eae 1,800 
“iii ney Ghee 9 este eae eo a ct Me 1,800 
WammialeMalliCreek-s ss oe oe easiaciscineoccece sc cas ccs aemisteinte elev 2,000 
Cantons Mill’ Creekae eee <ccicies Soins cine cweeies cerqcicinece su soacaenmeiss 1,200 
Rathbone: Creeksaoc sc joe aaa oss eniaisie cae eeeceeseutes 1,000 
Garlislem @edarshunlee crn sari oasis cece siniaerelensiete oslo ao asain ese 100 
BIRT LIM PEVIY Oly cyaraieseetaaisictrare siaisisteianinereisiaise ict oe see 100 
ellowsBreeches: Creeksss sso. cec cde vaio eaaccccccce 3,000 
CatasanquamnmllerssRut eres c sce sceescssscnicels sole aaicicecicieniee ere Seas 200 
Cedar Hollow, North Valley Creek 1,000 
South Valley Creek 1,000 
Wenitral@ Wishing: Creeks cmeesseecimcec ne ciscls easiociscicshs aettece cre , 000 
Centralia HellssKcitehen| Creek oc). -asse ees ence , 000 
Whiskey Mill Hollow Creek ,000 
Chambersburg) Birch) Rune ae oe se a sae cesicicle sie s cists inioe ince eee s- , 000 
CarbauchiRuntesacceaccase sos ceeet sesceee seas , 000 
Goldts pring wun soso oe aee es emi cec es see cee ,000 
Halling S pring Rune secce aaessctecee nase s ceeece , 000 
ETOSACIGIR Ue sn toe Sacto cies Nec see las Meco , 000 
Leta 1340. oo goe agua suc et CHO ASB Saba aaasabeaer , 000 
Chesterbrook,, South Valley Creek... 20. 2-..5..02.-c20-2032222. , 000 
EDTOUTCTCO Ke aee ce ciictsserie sisietscisileeieemineee nan hans 500 
Walleye Creeks epee moc atin: ae atten leisate oe cjaicer arin te , 000 
CheynoysayvalhallagBrooksente vase nce 8a eee innceccnomasse oes 500 
Claren dorm andyeiinsoe ena teeces cco ce scmeciaectisetace tenes , 200 
IDE) SPRANG 3 erscoeqadcos sade Aah AGSHereecsenedeease , 200 
Harns worth Creeks cos cccccine nae seen noes senemeae , 000 
MOUSE TAN CHa ce eee sceces seater scence cee ei ccicne , 200 
MidER UNEP ete eene cas concerns see ccesececose , 200 
Winder wooGeRuniassqosco soccace scien tutes cee ecse 600 
GClearfiel dA tisthUunes eee ee ence as ca ee damn eee crite ions se Rae 
Bal apa lpR inks pee eee ee enec cnet aeaaee comes nae 
IBIigehrOmb RUM samceine see se wicene cc ce eeee sce ctecces 
Bigs TroutsRun, weft branche 25s. 22. <5. 
Big Trout Run, Right Branch 


Bloody Run.... 
Browns Run.. 

WOleee ine eae ce a ehnes oases too Seas Dea eee a 
CrookedtRumis.:.-eeesece SaRdoE Bond concassadssosees all ada es encloedenebes 


Monomer. Creeks a saisot sears aceon 
Montgomery Creek, Left Branch......... 
Montgomery Creek, Right Branch 


SSSESSSSEESSSEE 


S 
S 
—) 


eee Neel Shaded Need dd hd te a ee) 


Sal [SaIT No Sen Sol Ne "Nes TNS SAG Nei Nel No) SGOT (Ne) TAe IT Ne Ne Ne Se Sel wel Reel ae Sel Ne Ng) Ne 
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Coles Creek, Bell Run 


Columbia, Austinville Creek 


Cresco, Bushkill River 


Dahoga, Wolfe Run 
Dilltown, Brackens Mill Creek 


Dresher, Pennypack Creek 
Dubois, Baker Creek 


ts af Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 


Pennsylvania—Continued. 
Clearfield, Moose Creek 


Moose Creek, Left Branch 
Moose Creek, Right Branch 
Morgan Run. 
Mosquito Creek 
Mos ae Creek, Left Branch 
Orr 
Onan Rua 


Pleasant Valley Run 
Potts Run 
Sandy Creek 
Shopes Run 
Stone Run 
Stump Lick River 
Survey Run 
Woolf Run 


Black Brook 
Black Run 
Blish Brook 
Boston Run 
Buckalew Run 
Culvert Run 
Gearhart Run 
Hinton Run 
Maple Run 
Moss Branch 
Parker Brook 
Pine Creek... 


Spring Run 
Stevens Creek 
Sutliffs Run 
Swains Run 


Bullard Creek 
Fellows Creek 
Garnert Creek 
Griffith Creek 
Morgan Creek 
Sugar Creek 
Tiogo River 
Wolfe Creek 


Paradise Crecksaceuses suas 1c 30er ker a eee 


Stephens Sawmill Run 


Bear 
Bell Run 


Big Anderson Creek 
Blooms Run 
Burns Run 


CuplersRun sas a2ch fats Sek gece oetee eeee e eeee ee ee 
Cupler Run, East Branch 
Falls Creek 


priya! TOE RUM. rhe? tin tne Seee eee ae 
Kyle Run 


Little Montgomery Run 
Little Rattlesnake Run 
Meow Run ee ecae: f2sseewe soete see een ee ee ee 
Montgomery Run 
Mountain Run 


Rock Run 
Stony Run 


SSSSISSSSSSSSSSSSSESSSSSSSSSESESSSEEESSSEEES 


a lel eh ele Sd 
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Fingerlings, 

Disposition. Eggs Fry. yearlings, 

and adults. 

Pennsylvania—Continued. 

ibensbure re blacklickePonGes sssee sey tes ence ce seinen s Meee aos |S ane ae tales earner 100 
Conemaugh River; North Branch 22.2222 joc ecs es leeaese cee ace | lee oe eein see 50 
Biphira tay Cocalicol Cree ke aaccn-aaee see eee ene eae ee eee el eenenen cee G}O0OK Fees ee stein 
HATCH ANCORZITIC) MENOVEVUT santeiton nlacts e1s\oje) Aone Soe cee == one eee eee ares eee a 850 
Galeton wudsoni Creeks aa ya nee soe ecta SG nos Se eee nee aces eceen ene as | eee meee! 600 
VAN ATIMEC UIT sSe craven iers ea are wean sis: Cen ceterele ete ease ae ecto | semen nee cad 1, 200 
PING Creek-sROSeUBIAaNnGhe . ios. nee s cee ee a esee scenes ben nena as| Pees 500 
nine Creeks SOUt) branche csc ese cae ne ere eae sme gceg=cusd pace occeouas 1,000 
WG tmorenhun sss ascccecm nce score tar See mene Seer es © oars See | See ees eee 800 
Cio, WMA Raye Sans soba pcecesess cna Sb noLesaee Ree ep ane akeeda| Sesseascuead aocsnscscose 500 
ET a wie ya RUtaN Serecretincrnyeie canaries ci sto te crete rte Sey Neen erro [Eee Seen eee 500 
NGL VATIPS TOMSMR UTES sie clare to's ecm eninla a esas seeeise <ee ese obs. | omeicecieae oem cee ree 800 
Mowmsends Sawmill Wet ists slersios cise eck on eis seme ica fe One eeie cee Meena e 800 
Wimtbletowreemcmctrcemnctisiscane ete seine carercie Sets e cero eS lercriroars roia| ele sheen 800 
Garderrwurouti Creeley. mamcceice esas see sa aeons slate eee as itl ante Behe c sal Sees Geen 500 
Welln Orel o co oodsgecao scans ade seo SH UReUese | Secee eseee qexeeas|secaqcscned: 1,000 
GenBlron ys UaUTel RUM ositeitinnten Saoej fasacte see seme soe ee eadace es cee|bemos Bienen 1,000 
levers lyase (Otay (Cie ee coanosecsascedase 2556 coEnsashoneds seed eaen sage aGed aabooscncese 500 
(Gimllayn (Chee. Soe chee socuabopcoceeses aceE ener bee eedl up serese ena Meter meen wee 500 
SouthiGulph; Crecksstoc os asset oe kee ae ates Seales oe IChearee we oleae 500 
Hoadleys, ee Creeks oxen a.0 hae eee See eee ee eee 150 
Win ota Cree ksaciaceca as sarciesrs Bae aia s eclavare cre ealechece 2,100 
Hollidaysburgblains:\ Creek. ss 5 sso ssn een ee eee aoe en 1, 600 
Old Town Run 1, 200 
Hopewell, Beaver Creek 1, 200 
Maple Run.. 800 
Otts Run... 500 
PIPOLSEGUIM sas Seiacincme sins <6 Sejrocinnisiacisecieaeciecie ee 500 
Yellow Creek | 2,100 
iHowellsville; North Valley Creek... ...2-- 22-222 22---5-552005-5 Peer eens eee Sera Se 1,000 
Southevalleya Creeks sve: ase ace ae 2 eee eee So] CA. ore mee ail 1,000 
Walley @reektaa ie setoas carte Oe ces scenes Bas ote ere Ae ron seco cia Proc as 1,000 
Huntington) Stone CreeknWast, Branchtsss5. 2. sese- sesso. al ce pees Meee eaten ee 5, 000 
Johnstown, EMIT Yoel aA a ete GL gn lees a. eg bers sets 100 
Bal dian PRG ii 3a seo sisroe 2 Rs sce Marcy cla ers ates | eee lWaacesewe 3 See 30 
IBeayerdD arm Cree Keser sass oer hee som ne oie res re so | ey ke aaa ee Ry 100 
IBY AS OC ey SONS RO ae BS BOLE Eee eee eagle (Rare ae, wee 2,500 
Bens rere DN ODGMNE OF Kaa rasta. See oe tee afc eck fen | PCO E et 30 
Big Spr TY MES UUM are teronee Ses error arias nein sate ecioista cell oe, gon ee arr eee 100 
IBIUGPEHOlOMR UN Se wwe nese aaanere de hcl sos cose See gee shee eee Ita, Petey hers he 100 
IBODSIOKEE Kec eases tcc oe oie ne orci ci ee es = [Ee ek | ate aera Re 100 
IB Teas tw Onke UUM a ser eee ere iaiceerse cise ere se tect lell eeee ee See ce See 100 
IB TUS Greeks Sennen See en tam eters ae cone wees | 100 
Brush Run, South Fork | 100 
WleariShadel@reeke ssa s-mes ee ce aeeetnae s ae eee 100 
Gur Op iT es A SE eee Ja a Ate ne ee 100 
DallyeDratipRune sess cease so eee eee oe 30 
DaltontRune a -cssoesesaoe ce Soe e eee en eee 100 
Dark Eusde Creek soaee settee teen ooee 100 
Dutch Run...... 100 
HRT eee eee 100 
Forwardstown Run. 100 
Grayg Raine eae aceon nage ane a ee cone nae 30 
ELITICK SONOMA ae ee een oes tae Be oko sake See le ee Se ee ee 100 
SOHTISSMAN RGU sae seps cele ek once Reece Mee eee oo) Nee aoe ee ieee 100 
JonespMall ee on desee tee 2 ind cae ean elas | ed aya ne A eee, Jae oe 100 
A MDSKts UUM en Mes eee me eee eee ey Ome ee LO ay Seyler 100 
AUTO] BEG UITIUIN Ob laze ate se Sict see cee cee cere Gen | eee lg ey 100 
aire RUT O12 Seema cea ceie © See Sate |S Sneiiye uel sha ape ealrn 30 
saa relwEMlPR neces cee kee oc ee ee ee | ee AS A gee 100 
Waithlow Mall Cree rs saan san ech. i ae eee [rane actors tlieeeesee tice 100 
WOStARUMG sheepis- sets see Seni Saeco ene [fae ueenengees ecopeeanees 100 
Ma Creektere ena ee ool oee anos 2 ee ea cee re Pome Nea 100 
Mit erpke tri) Seppe ces ee ey ae ree i | See! [Reece acter 100 
MishlerssRumcs se seine ces ceee yee eee oe eee |e eae ote | Sse a Ree a! 100 
OpConnorsiRin sens steel We ernie foi [trae beg: 30 
IE CTA TEER TEINS care yeye Pa Pee oe eee cae ee ay nama |G ie Stag Ne | 100 
ELVA GO) JAN Dba tS Aa Mee ere an es een UR Oe I Se Aico eee eRe Ree 100 
ENC VBER TIM eee eee eet ep er ae eae oe ete Pe Seem Lee eee ee 100 
IPHUGHe rghit eeacm eeeen ences Seen ee eee Bd eae ase nee Meas oe ae | 100 
Leones (ie BU Shi haere ae etree saa Aref one eee Aer | oe ee ee Ea al 100 
EVANS YAEUUIT = sete een rae ee ye NE Se ees NN al oy | 100 
PRECER UME segs See eee eee n a eee ay phalle re ee tl 30 
RIS OTE RUU Mateo se aa saa eee ee ne teeeuane 30 
Rissinger Run 100 
Roaring Rime ssees 2 100 
Salt Lick Run......... | 100 
SandypRuMe ose ocmew seen eee ages ena on eho ecaisene | 30 
Shatter Rune a0 oes ok) eM at oe hee ean NS RE EPS ie te 100 
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Johnstown; ShannontRun ss. so.c b-eeec cee saga se Sees he |e eee ets eee 30 
Shingle Ne ese sec eee eee sae setae ea sates io= Seana ae eee eee 100 
Sulear Rune soreness seice wisccieis obsio iow siaeiomrcis sla atea Reese eyecare | eee eee eae 100 
Tub: Mill Runes? 5. csssn2ecscs tse 2e osenoes abeeene aoc shen emeeee a4 see eee 100 
TubeMillRuny Lick Branch: ¢cacussosneetae eee nos eee eee eo See eee 100 
Wildcat Rune oi. 52 siete siscsisic Sasislasleein see Tee OEe [Sao ee ree eee 100 
Kan giofbrussia. Crow: Creek. saan oea-era- sone eee eeee Sac dein cdl Sewer eaioa eae eaeeee 500 
Gulph: Creek 2... js cchaadescinnactwaceiae cassie bes seem eees eee eee 500 
Trout Creek isks cnc totes secienaos oowae elo nisw Sas Ree eee eee | ae eee 500 
Tamar, Wishing. Creelkes ene. gece oc coca es icing eee Se es Soe Saeco ee Pee eee aes 2,000 
(ancaster, Cattail Rune... 2. a s.c6 ceca ss 2cte eases ccna seaeeetawa/ers atc sete | Ease ai eerie 500 
Wittle: Conestoga Creek; branch of-2<.- 5). s ene sa=|(ese seek ees |eee eee 800 

Martins Runi.2. <2esth sy osces cewscic es asee seat eneen ae Bee ce cemee Ey GaSe eee 500_ 

Middle; Rima: cate eaces cele oti seni odo aes Se aee aks Ree ene ee eee eee 800° 

Stony RUM sn cece oscna she ccacmese connec <ssoac de ware] cis cchcee were | Heeeee seas 500 
dyanesboro, Brush villevCrebk:. occ smsces ce saa 1c dss seeds seeewees| ea eesosen=d |e Eee eee 500 
Cascade: Cree keisa2. ca iesiciciocicw)sleite ols ciate Seo Petes a eerie eee meee See eee 1,000 
Cold'Spring Brookes 3 -cia2 Sastctens ce isnt s iow Se ape ase Saw Meera ee mre 1,000 

Dodge Creek ee nico ce ond Josecsclsscecne mses oeiastrecaalt ae sk eek aeeleoe oo eeeeae 500 
Drinker! CreokSsc)jciaas- so scle see sie 5s aos cece sae eee| ae Ser | ee eee 1,000 
Heypt Creek: Hast Branches... ..e-iee eee icin bivins5:2)] asvousicia pate pera ater eaoters 500 
EgyptiCreeks Wiest Branch. -s..5- sabe ac tccs wc ootaneea|scesnocmeos eee cere sere 1,000 
Hemlock Creek, HasteB ranch asa icte. one seteiaaeioe cetera ce sense tee lacie e eee 1,000 
HemlockiCreek; WestBranch\. on.2< <5 << ssi ais oss sede cise aes ce leslie eee 1,000 
Roaring Brooke cs nc ae Siticre maining wee Goel He GS os sie steers Seine a Sree eee sere 500 
Wildcat: Créeks.ct- 2 c2o25s0uen sesce sae tees ee fan8| Sesame ease | Seereeoee nee 500 
atrobe; KelleysiHollow stun see sces sacs aot aweclecee san salaeee Rene oe ee hea ona a eeeee 100 
Mil). Crookes Miactcscs< secon sche dad aareys oan sions sss mcael oem | rereeiecte ee | meric 1, 200 

Trib Mill Creek edt. Soa Sijechciclapeia w drere siersrdcisi aa sists sine etecl| Sa ele creer | Mite cis nec 1,000 

Lees, North Valley Creek......... aaimtataya/o (eitiate cis aietor<Stolb Sharalope = fats | wen eyevercte Ra | ee ers e reas 1,000 
South Valley Creeks xia cose Set Boe ccs eee mee a one So oe a reer ae [Meee ee eee 1,000 
emont; Bear! Meadow Creek --.-.c.-sareic so 2) 2tciersinse 1a miciaia Souasat eel eae tetoiee oete | eee eee 1,000 
Cedar Runes. Sess. jo sects sic vies seid win ows cin esis een nara] oe ro epee nal areca prea 1,000 

Center, MurmacesRuns% is. /<.o5)s0522ciisite seat eas enice ate |e eis seen oe loon sae ones 500 
Hubler-Kettle: Creek <0. 5 on ccis- cniccnsinecleisteco bie iain nee Sone eC ee Reena 500 
Galbraith, Gap Creekeje/2) 2b cec pw geem suaseins eae Os eee Sacer aioe Meee eee Ee 1,000 
Taurel Roum te Soo oo She oii ers Sora weenie fore iorece oe Btls | See nee ee oe eee eeee 1,000 
ROASTING IRUNGS. vise ce sd esac s Sadao oelanseian em aee Aen Se seen eee Ue Ree 500 
Shingletown' Gap, Run =... so -2es25- seis ae cee te -ise lon ee oeee eo eee eee 500 
Slab‘Cabin Creek. os: .= = 552 558 soc wacker re oi cole se eee ae Beco seeeaee 1,000 
Spring Creek se sos). eases ao 2c acedenisisee Meine yee ais we ene See eee tion [ae aoe acne 1,000 
Stone Creeks. esis sas lew tebe Joa tiss ceo acsins cp So eae ee Ce ees 2,000 

Mola, Gross Be ae Ae es Ae esc sors UN La erred Ae ee NETS aT | pee ne 800 
Ligonier, Mill Creeks. 22 sci5< sams sos oe evsioic elena no cies ae tee nas | eee 100 
Lilly, Clearfield Creek 50 
Connery Creek........- 50 
ROCK RUM er a ane Does Bsa aoe eee ene 50 
Lincoln University, Chamberlin Run : 100 
Lititz. Middle: Creeksses. (a iin bec caseicc c= weyesondna se teeeeesane 6,000 
Lock Haven, Baker Run 75 
Big Buckhorn Runs oscecs:-yae ss eres mere nace | aaa eee eee | Cee eeeeaeea 75 

BuCKHOIM RUM sca os Baisssa santa lae he Sets nasietioee | Pan ceee eee one eee 75 
BULL Rin sea sd sas de 5 sahaiate we esi eects oe eat ee ae ee ee | ee 1,075 
Burges Runs w «1h ldae ae tbo sie epee nis le, eros Slates a | es ee ee etre 75 
Burnti\ Camp Runs, odo carseian ewe oc osicie teres erick all eis ee tee ae ee eee 75 
CoedardRun ss osee ss <i sted ais are atau roe eldest ees 2 Rese oo eee EER Ree Pye 1,000 
ChathamssRin= ss 2 eens oe ane ene ae eee 2,500 
CherrytRun as sehen escent ct en none eee 1,000 
Comindiner, Runs. 5. 2 <,.-2 sen eee eee 75 
CowsbicksRunee st ee aeeees eee Seuss eae 75 
HOLE VaRUM sv acis ooclste cide) sla eee a 75 
WMishin gy Creekae fox. joa2s ese ne cee ee ee ee eee 2,000 
Grahms Ran 2535.00 sac eee eee eee eee 75 
ulin puBranch: S23..chss. <2 eee eee 75 
WORGYeHOlO WARN soe sae ee eee eae 75 
Kirby spun Seo. ces odie oe oo eee 75 
VET (eli ehh che SN nore ERR een ae in ooh os 75 
WsPe ty SPM Se RUN cece oe eee eee 75 
MitiloChernyeR Uns oes eee ee eee eee 1,000 
Little Sugar Valley Run 75 
PAICAS RUN eye cis euorccis nso cee ROPE eee 75 
McCurdy stRuntsiecs. ence eo een eee 75 
MeHlhattan Rance ooo 2 cueine ste ee ein eae 75 
Me'KearueRimies oa scr sees yaa 75 
Ma Rn Se eee ete ans Sacco sece te renee seers 75 
Mosquito Riumici ais ais.o Seco ela been nns ae toro te ceo ee ee 75 
North Fork Branch.........-- J Saiyan os daclaiat oe Le ee ee 75 
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MockiwHaven; Pine Runs 22s 22. 25. - eee eens =~ 252m 75 
Jelipien IRD ante se cbosseoess sone Sapoee 1,075 
Poormans Run 75 
(QE CCAS Rb Bee oss oedco sto Sedecocesmoseee ee 2,000 
Gyyigulos IM bose sescct pe ocquacsuECmEoeEd scunnerce ee 75 
TEV ATIAEL OL] O pve UUM eyes evar yaparsie alo eseisteiaeleleri=e ltt 1,075 
Rock CabintRunewes 2s. -ca- secs eise=e ee = 75 
1evighobs) 12y bh B55 Gasp soSuedous seco seco asos soces 75 
SeoataciG@reck=—teercmnse coe eeneeact eee ae == 75 
Shinglevelollows umes seco see ean aecee eer ee eee 75 
Bouthe horkiBranchess sees ssc eine cle sisaee ease 75 
Spring Wicks Rune sees eee release eiale ei 75 
SirawheckerspUMeces ees soe jemieciees-reeer= 75 
rou Helene set seise eae isan see seeewenecer cscs 75 
STS WuATAWEG UT Vargo eee cre te eee ee Sm crete ae ep 1,500 
Wieed Ont Ree ccs me ececie tie cece nicer serait 75 
SWATTATIOT'S WER UE etre ooops aye tecseparcier al evel ote iciniajele ec wiere aisle 75 
IWiUSTOISHR Tee oe ae ene sot ceniseninceeise acicecsise | 75 
MOV.CYLO Wil bOCUS RUM re sane ae ee an emsicne en secisex ie aeeee | 500 
INAURSe Ie IRN 5 Sonne ose seemecdssearedunecEassaoenne 1,600 
IESWECOMEUULTI eee ane te hye oy Pe rere a ieetnicte eras cr ohe ayaiere | ee er croecre oa ee eer oie e | 800 
fShrroa C=) 2) ve 0 Ste ek SRS aS ge See a ear eS 9 (Ee eae esl (Pes Sea eae 2,400 
IMGT, ISR WEN GAGE) ae Hehe Gees See hee Enna GS Ser sob|oce Coscuacad ere ccenanacc 1,000 
South Valley Creek | 1,000 
Manley Crows Creelets sachets -eeisoee sce tani s 500 
rout Cree kee sicreysteack: same see Sears e ele 500 
Mapleton Beat by servos aera eae oe ee sentir ec sissies casas 800 
Big Laurel Run 800 
TAT eSRVialleys CLOG Kes sas 5 Sac oe anos Sake ase i ciate liar l= 5 clone | Nears isle thas 1,600 
Mites Wanreluimes 202 seme aaa cee saree a ses) 5| bee eerie ao etetteie eieer 800 
I CUU BERTI Tee ee een es Etro nicla tice mine me sO oe eins ao oees 1,600 
AM woinyd eV OCS en Sees ae oe oaso rapes ebb oem osneeccrar bemenaon soe oHaoce cesoe 1,600 
Marshi@reekes iraltel umes se aoe occas cisions aria cee sels ees =F [cree seem SIE SMe 1,000 
Mauch Chunk Bear Creeku 222) 28 a acess tase eye cesewsee feecscs ae sce A OOO seis. cease 
WTA ES! CTC K at ae oe ro oe eee ae nop ee cicds See A ome elasieeroeee A’ O00} |\Sescaesecece 
AMOS EUs ey ST ee ee one aereaetaterall eects = terateree eee Ay OOON Pe ae eae 
Mauchi@hunki Creeks = sa ccse eas ier oes eee ana ere cee eter 450007|s ates eesee 
IMaT dR Te ee oe ea. ee ee ee ee aes ames 4-000) |eeseec eee 
Stony Creekeysaeea: oe 8 so ce etna on Saree eee eseeseacker A O00 Memes eases: 
Wal dk @ reeks sas eee esets soe ee ao se Seen ers re a] Se hare eters 4) OOO!) |s2 seas coos 
BYOLLOW UES UT as oe eer cain, a sence - Ce) saiiseoind | Be cist ere As O00! || eees sect 
Middleport lewis tow Creekss a. <5 2 sccsoesa5es sas eseese s-ij ce | enn tls tinal AS OOOH | amsesece eer 
Midvaloy BOmOrambakes oe. eres eos otek na ssec ce tn cmacana|gecee semen slas aces aoe | 50 
Sita ND) al eb OIL pe le ea nee ee ree te eee eearate mere [eee ey te Wie ee ee | 50 
Mall piwane se NonthiaValloy Creek. tre ees ee ns ce hea ne | he Sl eee cine 1,000 
South Walley.Creek: ©. <2 =. --5- 55.245... pat cee SRS Bre Seer ete teal lean tae eae 1,000 
Mill Ville atbineeutme ee sc mere scm ate cents cee na me cet ca eat |e era Mt eral a Ieee a Sos | 500 
JUATele TRAP eae Ae es ie re ree Page ae ee aN epee tl a Use es em Creer neon 1,000 
MulrOy,| COOPEIPRUIMNG ck ocr sas See acscitcs Sunnis Se eae saee 225 
HEV yaic ke Cree aeon teeyee tetas oe ane sie eerinioie ie eee cetera 375 
Kettle Creek. 225 
TU GUNS) EIS RS See ee % 225 
iingle\Creekic.4 osc. at e0 2 << 150 
StoneiCreekn ses ao faced lees s 375 
Minersville, Wolf Creek 150 
MOTILOPAN TOM HOTIOIOTe Ken eee cei taseiscns camee se eee Seat eels Soe eee neal ceatise ae 200 
MountiCarmel Wickens ssesocet see feces asics cote acing sae ote al ere aisremneee AS OOO Be ereitererssatate 
Mountivleasants ones, Mill ON see oar. ocaiee rare atelsrcpas esate 1a are sie ois eet = cmtarents UIsferereeerote ions aie ; 1,200 
PUK PEGI Sen pote os oa ates sae Bley 5 ciara tspenn ior nears ays | eae oroeeeeta le eects erate rs 2,400 
MounTUMmioN eB OOhersnGap RUM s ween sos weia een ee en ee pom ete een le erence eae. 500 
CarmichalsiBrancht. op 0 sac2- cee ecco ase ece eee ee erton eee emacs 500 
CantershR ime ee ie oe es ee ers ee eee a eel eee Scere eare cle movaisjners 1,600 
Mark Holo wsRuMs seca ccm s soe al se eee eae eee eis aete eect ince siete 500 
Hbickine: Cree keer ise sos ose seats Cee ee ene | hee eee eles ol Semone apace | 1,600 
MeClams Rune asa ee ons os oss ose cate ceepeda ties |neecle ee ster ascot rs ce | 500 
OVGRWomansyR ures sos se eke Ca ee ere einem a ee Sree ct | 1,200 
VOanii eo Ti eet Ga te ee re apace Ue melee crete teh Cie he ch 800 
TRY 0) aYeh nt Rela 8 AU Sy eas Oh ee EE ae oer et eee Sie yt A | Ne rea cat Sl err eS | 1,600 
ScrubrGapvbites feet aiken. soca nse srelee eee cae (eee semua fice estat cist atae | 1, 200 
Sin Gersy Gap PE UM aa seem src eae a ee ee oe lees ee allots aioe cise | 1,600 
MunsongS tation wAlrdermky une seer tac oe eae een eens | iaeek cmc al eetaseeteniime 3,000 
UB Levab a(n d 84600 Yen ey Sy RE ees ers Pe Re ttn re peal POSEN ae a eae Nee a 3,000 
IBIaCka Bear Una emeer ose te Same pe seer eee a tae ON EE Saba nae ee 2,000 
Blacks Moshannon: Cree less jae ae ee eee 2 ee ete 5,000 
IB IgsB ASPET eee ee ee eae amen ny lave hee] tek ee | 2,000 
HOT POPEC URI eee oe hea poten yn mee ena et eta eI Ee oe S| ages Sao eae 4,000 
DAM ype yeep os base cee le aie ecto was Sheieretetsie eeasietele | Mareigeraetomtenet 4,000 
SSETIAY-OSPER TID rete sree tate eta atari ee engine allletel = strepal jae talcreis seater tt 3,000 
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and adults. 
| 
{ 
Pennsylvania—Continued. Y | 
New Berlin, Benners: Run +s: 352. 2sesheie dase yee ee ses ore] Seicau see ee eee rea on 500 
Moss: Creel: a. os oc.ct ce oe <k eee pao See ee eee Pee PE oor Sern) neasesSesSac 500 
‘Trout Runs sé o252502 nein aes hearer 1,500 
New Bloomfield, McKees Creek 100 
Owings Creek a 100 
New Centerville; DroutiCreekis< = 2. oe. see eee ea ene 500 
Walley Creek: ..2%.. 222 2-fo ce vientieee sete ec eee ee 1,000 
Nordmont, Wik Rin sccer acts dos keto eetee eerie ee eae ee eres 2,000 
North Bends BulleRunssessceee nes seen coe eee eee eee 1,000 
aurelliys Mork) Creek sie 2 22 sees joe ciesee sete | 1,000 
ebowRunite. soc eek cea ee eee eee eolzen atesepions 1,000 
MeCraney{ RGM ses an cee hee eee en eieeeree 1,000 
Shinglesbranch 42.2 ee eee een ee eee ee eee 1,000 
Young Womans Creek 1,500 
Young Womans Creek, Seven Mile Branch........|----...----- eee sete eee 600 
Osceola: Mills; Bear Rum 22.20 oe cco ais je:s ecieraysio see aie elite natn SER ooel | le ete een orton rere eee 2,000 
TromiiRun.-o5--.- Sentient SeTORSA ME velo eee PeeerSecdocpaposuaecance 2,000 
Oranvevilles MountainvBrookers se. 526 ee eee ease eee | sicérenc Std ae | ee eee 1,000 
Paoli Road, North Valley Creek...........-- eis eda Sas eetea seine Hoe TOS REE | Soe teats 1,000 
South: Valleys Creeks. 35-52. 6H Nerchetcpe bere eis atcteicte ose eke chev era a arc ee ate 1,000 
Picture RocksDeeaprtollows Rims. ac <a) erarorseys ore torcter erates eile Pee le crete | eee eters es 500 
ACOs UNS aera santo caret eizecich Geet eee Se Are) soe oa 500 
GranddadtRunee 22 a d2<gacc ccna seeee se tae | see cerns] Meera 500 
Little Bear Creele=.5 fcc cies ot aeieneeno swore sate eich eisi eatr oe eral eae eee 500 
Mil Creeks is S52 storie ta.cferarcrcpae jue sete eererare Mecca nie [eins eee mae ae | eet eee 1,000 
IMOSGrSH RAR nse, 2 octets Ssteroerera daisies sears 500 
Panther Guerenisos nse paws meee eee eee 500 
Pine Run...... 500 
Redthid germs 22) see enters oer 500 
Sand Spring Run : Lee 500 
ShHinele Ras ere seis roel cies areas 500 
Super Runs eo oo sons octane vans owiste ate ate ores 500 
Philipsburg, "Al ders unls 27. - saces ase foe mcrae doses tere score Be sre eee sete ae 100 
ATOM Rae os). 5.0, 4 araioreyatorssc de icrcimne ears Wheleforaeiereresraet=| Aes Tae ER | Oe eee 100 
Bakers iRun < osc ic0 odimictosnndpe stesistaqrecisercercleteectetare cial tere eae al eee era sere 100 
Barkers Rumcs oy 2 Sizragecistane cee tects ce weet oereroe Oe | Seis Re eens eee 100 
Bark’ Shed Run xb a. vase tose an are lasoosr= SSS ee | ent ee ees ees 75 
BOATS RUM Ne ee ae eras oe craecistecie adore rer ai otes ci oetbeteye | Rs a gs re | Oe ee 100 
IB OAV OR RUUD 5 sro8 sect Ricteteie ctesecens cin tia eistel ae rove telera ore | escent ete | ae ree 100 
IBONNOLS RAD i= once es clo oars ce mare ore errerstorer nie all Se ea ee aes ee eee 100 
BiPelows Runs 2. sjeeciewsmion citation oes oe sepenios Sie lestil Sia sri istaaie ees | eee s letclemt oe 75 
IBig'S prin oR soe soe cious yete ro atest ats cpecrncistenis ae rect.| Berra Seren ee ae eee 75 
Bigs LomURin’ = 5 ose psvecinciss aes aerate aor ee hare| Saeco eee eee 100 
EU F225 nol 2 6 « eee ee eet eee een Sere nh ee ee cg) Peery en alt ee CeO 75 
‘Black: Bear, Roun. ...2 02. ateya is fersracidiere specs njairdoe eal es eee nie aon ee eet 100 
iBlack’Moshannon \Creekss -te--i- 5 22 - aes ectneeeetins oe ee eee aoe eee 100 
Butlers. ti. 2 Sse cee whole cies ne Sere eco oie Pee ce Eee | MERC Ne 100 
Cabbare Hollow Rums.s8s-52acaec mo oacceecc ee Cee eee een | Seen eee 100 
California Run. << 2-52 eh Se en ro en ere Oe ones | ee ee 100 
CloversRunn ai22) fascia cece eain a relent eeee Jeni out cleeie leeeee seen ete 100 
Colder ia is 30 eet 0 i kee eatpgeterer sacl erent yctl ape ere ee ee | ne ere 100 
ColdiS prime Rime a oaks cscs st a sarests ope caysqey ticretsiatortl| een rele ital hel ene reer 100 
CorbinvRun 735) shes sescn eee eee eee ee ; 100 
Croyles Run. - . 100 
Currys Run... 75 
Day tonvR ine se a: Shoe senescence 100 
Deep Rock Run 75 
(MchovRme aes oc asec eee Oe Oeee. 75 
Echo Glen Lake : 100 
Hlat-Rock Runs, joes ae een aoe eee ee nee 100 
10) {fel 27) a Rn ene eee eR em NaN ee IE bp Ee Ab A eee 100 
our Miles ER s,s fc. 255 feces Aa ees erro ert | ee Se eee | eee 100 
Hemlock Rams 326.5 2 iste Sordi a oe tle e OO eis aero ne oe 100 
HIESS RUNG ois = arin hese eee | Se Ne aie | eat eee ae 100 
EHO Rr) Yd 30) ba Beer e aeReee eee ayaa SURsas A eo eee So Cade One in cota 75 
PRUZZAT OS RUM 5 safes araisraczictasorasare SS ase Ceo Roe ee eee meee mtean 100 
Kina ppers Ponds. 5s. scovcid escape Ne | Ie pre caiee | epee ope : 75 
annem or 225 Sie So eciovors soe a AOS] ee eae eee eee 100 
ibittle Beaver, Runt osc 5 acees aan see esonies jeep doguadsced lassacoscauce 100 
TG Ge MOM UNE 81-5 ais'e orm ore iaias Soon aeons are tao ee | Reve nereete 100 
1 BFAY0 0): bob 8 Oey eae eee eo ee nce ey een Sea On Ihc Sea-o aes ecole ee ae 100 
MC COT ds Ruma a2 os esp ote lanl ot hacen art late ee aa otatcne | Ge Pane ROR OR mtr esi 100 
A (2:6 Vo) gal 9910 0 uae a Aa ni arn mete aiae Lear IPERS) oo Be See ok coos 100 
Morgar ROU oie eco Sitio rd Simos voter hecnclerare ates ete era | a ee rare eee 100 
SETI) 34a 21010 ee nee ae me ee eee). Biter Me ellae aun soueods 100 
INSSONSHR UD! se acerca cierto steer oraaalove solaneto aaa le closiseeeeaee 75 
NOU RUD 66/55 onic te wicie are aterars ater hrctctersitnare crescent ne Meee eee ae ceeeiceeeeete 75 
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YEAR 1912—Continued. 


BROOK TROUT —Continued. 


Disposition. 


Eggs. 


Fry. 


Pennsylvania—Continued. 
Bhalipspunes One) Male WR unis. <p eee oe ae ee on ree eis ele cin =e 
Teas SDN NS, Sees Sears Re ae aa ee eee eee chee 

Rock Run 
Sandy Run 
Sensers Run 
Seven springsiRune= - foes cet ace ee crree eters 
Sharers Run 


Smayes Run 
Snakelvunesen eee cee eer ean ccee aces otic as tae 
Splash Run 


Spruce Run 
Steiners Run 


Sterling Run 
Tacketts Run 


Tomahawk Run 


Tom Tit Run 
Trout Run 


Turtle Spring Run 
Twiggs Run 
IVT GUERIN ne ete nav crere ec oats cierck sie nisi ermal ease ye. Sma 


Yellow Run 

TP bva) lehgerlics IN@HAM WEN EN AO Giles Bh Soe oooeesenoorines sasocenes pete couse se 
South Valley Creek 

Pleasant View, Pine Creek 
Stony Run 

Plum Run, Green Valley Pond 
Pottsville, Big Creek 
MTC HERUS HRI OR rae ieee ciety cree tie era era ee Asa fe mphen State ee ote 

Indian Run 

Tumbling Run 
Punxsutawney, Little Sandy Creek 
Quarryville, Conowingo Creek 
Conowaneo Creel branches sos as 5s See sails rae etna secs 

Jackson Run 

McFarland Run 

Stewarts Run 

Reading, Brunacle Creek 
IBTUNMOUGIMICTCOKe yar ya eee oo ea hye Pen ee | en a epee 
Cacoosing Creek 

Furnace Creek 

Linden Creek 

Lylton Creek 

lum Creeks a2 oesetet sc snce Me Secs Petes oe, orm arse a je tape cere 


Reedsville, Honey Creek 
Retort, Gearhart Run 
Lick Run 
Mead O wae tine sepsensc nee ecco ieee ic recone aid Sena | 

Minnie Run 

TA ob Tal 84 Doh eee a SEI ear iin ea ae Reasaae Serb 
Ringdale, Beaver Run 
ABTA aA Db int ty See a eae EIR Tae ee eee oer ee | eet mer In eet 

Birch Creek 


GlassI@Tee kere sear eins seen Se hers eres e eeeere| ea As eee 
Gregs Run 
Herman Run 
Laurel Run 
Lick Run 


Poll Bridge Creek 
Roaring Run 
ROCK aR Mees ered crs moines eo eee woes saan 
Shanerberg Creek 
WrolisRunrsaee s- cn 8: 
Rockwood, Laurel Hill Creek 


2 


Fingerlings, 
yearlings, 
and adults. 
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Disposition. Eggs. 


Fingerlings, 
Fry. yearlings, 
and adults. 


Pennsylvania—Continued. 
SandsPatch MlauchertyiCreeksccse..csee sce ee ne ince 2 ace ne ee eee eine 


Schuylkill Haven, Long Run Creek 


Shenandoah, Davis!Run cous emcsisat So orecinomacie sete sce ce aa ee eae ere 


Deer UNS coe cx cigaicee seicine omens eve aa ese maa eee etme 


Shippensburg, Britons uh Unes 2... cere eae tee eis tee eee leona oe 
SlatemRun; Little Slateykvume cee ee cee aeen ean 


Morris, Rum a) joseec soe scr 2s s ols sas aloes cioe, selemare sneer 
Nabal Runs 2 ios ec coe See the ooe ct cee ne one esieel | bee enone 


Snow Shoe, Beech (OGG ee AGdonasscacscosagadssce saeeascHedoonal|asadodes soak 


Stewantstown Codonus\Creekes- oe ae eee ieee ince eee eee 
Stillwater, McHentys Rune tess se osscce nse mn oaneeneeen esac sere 
Stroudsburg Broadhead! Creekoe cee ame me mestnrin sete eee 


ONMEN GRU ss scoops ase clots ee a meine seme cine se ee eecer aeae 


FTOrsetiea Quen con ee Gea oe so bisie= a loltete eceimceeiiseiees 
Improvement hun c. <o ee se ee ee seme ae eee 
JonathansBune = seeeeccse cscs caw ate ae sews ee ec ctnekre 


IPINE) RUM=S see cre se eecigaisce ncleks Scnvrsiecemioaces 
an MAR Woes retains oes ie wis oie ereee arene 
Rockne See cece asace ashe (ao meee oon cee 
SandyxRanc sence w seme meios paris coe ec eeeaeiceeeenys 
StenlamenR Mee cose aces teises teers econ ae 
StinktowmlRumiss2: 5. sa Soe aeses se otae cece s 


BushkilliCreek sce - sae fas Sees tanraae aac see et Aes sees 
Cherryi@ reek: : Ss c)c.s'atisicis cons asians resteteisiaseo Seale se eGeinee ees 
RethermanssRuUNe esas seen bereaceeeee ee Oe Pe eels ae 


POCONO Creek sey a feiersidicig seis steciele see wre nis sae eens ene eee 
Rattlesnake Runs ssac2 cease se] snaciee © aoe eeie ers | Petia mee 
Reynolds Runt 2 sa cccanosie snc men sae sees eee | beer oee ee ee 
Rising: Sum Creek o2 se sass sc ccs Saloons aectseo bean hanes 
Sambo Creek. wi. 2s <<ccievenecascccewnaeeess cece ae een 
Baw Creeks. 2 oases, csrencisoseiere noe eins eloiloncesaioee deb rece eee 
Spagle Rumi. sae sas oe asec los tem ceeeeen aoe eee ace 
StOmy Wun aes Fears se he sate ses eae ee deseo cose seme See 


Mamaqua, CoalsRuntitributanysOla-sesse = o-aesee ee seaeeieee eae cee aee 
Tobyhanna. ho bynannal Creeks sewer e ie cteisielala-teestetelaler= cies eee Sean 
Towanda, Little Scrad er, Creelken: Saisescie ce nei acl ie lseseineae eee cnee nee ee 


Windy. .Gap Rumi. ssse daaccisctaecle cite iseeee ueeeaee 


Millstone: Greeki-o% Mt -.as5ac sacs os ct als wis ec scisislae ecieea Seer eee ee 

Schrader Branch 

SUGAR Use ce ence lee onic aysieid acto eles te siete ie rale een 

Troy, Beaver Creek.........- 
Covert Creek. 2 occ geen encanto de eeene seeeemencee ase ae 


Trout: Run, ClendenenvRumscc este ese acemiceemisciemreteceiee merece ees 
WnionGdaleWewis Wakes 55. acca ciate a eaaate Sore eae eee | Sine 


Valley Store, North Valley Creek 


South Valley Creek 


Villa Nova, Sinnott’s pond........ Sos, sino ee AAR erect Ore one terra lee eae 
Waynesboro; Baileys Runes: <i. cnc sosec cone seers sete tee ce teeeeeeaaaae 


Wellsboro, Asaph Run.....-..... nee 
Weissport, Mahoning Creek 


Hoovers Run 


West; Chester bad yar ume ooo. jac licen oe eee me DR fete = Menta 


Lady Run and tributaries... .. FAROE ea Seen Re 


Williamsburg: Clovier:Creekn. 2: asscce oo aco e eee tee eee | Cee eae 
Walliamsponrt Roane gums os: oc -2e so seer Cae eaeeeee peeeeee eee eee 
Willow-Grove!benapack Creeks. 20 a2 «eens cieeoaeeeeeeceene | cites eenee 


Wandber; Beavers: 23 ess chee ee Ls ead Se eeeeres aces 
VINE SMR ENE ome aot ces Gc os Sos einen eee pene Eeene 
Pimey RUM Sy e s celine ciciiw aie Seine oicatconenaeeneree 
oatin gaborksi Creeks aoe sean centstee cco slecee cer ene eee 
Yellow: Springs Stony Creeks non sce se ee cee ce een eterna 
York; Bears Runs. 2 tas ceeeoenetem cea esbab occa sbeen ene 


Rhode Island: 


Providence, An gelluBrookesssasennensee a eaeceioccee semeceeoene 
Tiverton; Boyswood Pond =22-ss5- 5. s-eesc ace aeseesneeeceeeeees 


ere ne | 200 


ww YN YY SS 


bee ee te CB to 


ay 


SSSSSSSESSSSSSSSSSSSESSSSS 


i 
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DistripuTion or Fish AND Eaas, SHown By Locality AND SPECIES, FOR FISCAL 
Year 1912—Continued. 


BROOK TROUT—Continued. 


SS a a 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
South Dakota: 
Buffalo Gap, Beaver Creek.....--.----------------2eecee cere cfese tree 5,000 
Caputa, Rapid Gre eee ee seal neta meee aimisiote lars egniste slelolatar= 25,000 
Guster, Flynn Creek.......------------------2 eee tee eer teen 750 
Iowa) 120s le oma goepesooonEnebenodeS sao sco seeaAS sag aoe 10, 000 
Elmore, Spearfish Creek....-..----------------+++222cer errr: 35, 000 
Englewood, Little Spearfish Greeks Hast Horksees -ereeere a= er 5, 000 
INOT EHH) ka ree Kenn sss as tee wie wrote ole fora ee aa mainline 15, 000 
North Rapid Creek, Tilson Branch......-.---.----- 5,000 
Spearfish Creek, East Branch.-........... --------- 12, 000 
Spearfish Creek, East Fork of East Branch........- 5,000 
Spearfish Creek, Wiardepranchss..ccse---ece= See 6, 000 
Wihitew ood @reeker cg. o-co-0 aeedinn eee nie 19, 000 
Gordon, Wounded Knee Creek....-----.-------++++++++--+-++-- 18, 009 
Hanna, Little Spearfish Creek, East Fork........--------------- 2, 000 
Hisega, Rapid Creek......-----------++-----+ +22 eee creer errr 600 
Nemo, Box Elder Creek....-..------------+---++++222teereeecee 1,000 
pyar Cree keer. seciaciscec nee = =i ebb eyaApe aoe sesedncouce 3, 000 
Me@alliCreekessaceesee es -1 Big it ft Syne Pc hare tary ayes 5, 000 
Nisland, Plum Creek...-....-------------- Nejoktrctect gees ee 200 
Piedmont, Little Elk Creek.......-.----------+---+-+----++++++++- 10, 000 
Pluma, Bear Butte Creek.........--.------------+-+-+--2---0++- 20, 000 
Rapid City, Bogus Jim Creek.......--.-------+---+------+-200-+ 2,000 
IN haabavalbiisey, 18300) eon Pee ee eee esege so socedeaneraS 3,000 
Rapid Creek........----------+-+- +220 cece eee eee 25, 000 
Rye Chase cae o Bosc scene pnoas separ onss aacese menos 4, 500 
Rochford, Little North Rapid Creek.........-...--------------- 8,000 
Rapid Creek, North Fork........--.----------------- 12,000 
Roubaix, Dahlequist Creek.........------------++-+-+-222-2e0-- 8,000 
Sisseton, Booske Creek......----------+------- 2-0 ee -e rere reece: 380 
Garters! Creeks see se cce see ain acne 2 selene ee aie c= nlninlal= 290 
IDjatbeablel ee Chu See en noscenneosnN se ade esoaes samo sedac 380 
Tita (Cie cic ope co peeto nC boohoo sae bebEdoosese seo. saeSe 380 
Iheln CnGGl e425 Sansecnsaueneontd Se aeeaonpdoopddaceaaset 380 
Long Hollow Creek......-.------------+--+--++--+-+-- 380 
Sihninidl em nee Kee mee ese ee eh eisine ele tre aia etnias 380 
Wakeman Creek. - .--...-----.--22------ eee pmo merely 380 
Spearfish, Chicken Creek... .--..-------------+00+2eeerteeeee ees 6, 000 
Le Gihioyats (Choa KOloy 1Shblala ee oosedeceasseeoac SA rari ae ct 5, 000 
Lindley Spring Branch....-- AEG ESE a 5, 000 
Mower Crowe reeks see ate aeeisiete cis ae een 6, 000 
McGregor’s pond 4,000 
Rushton Creek. ....----- 6,000 
RSH Lome ON Gee see eietscete saan eral = 6, 000 
Spearfish Creek.......-.---------------2-2-- 2-2 202+ 20, 000 
Weiter Gress) Creeks sem sccise see eaiaeisia mola -laiaio)=\== 12, 000 
Tennessee: 
Big Sandy, McCraes Branch........--------------2------+ 2-220 -]eeeeeeee eee e|ee reece eee 2, 000 
Concord, Turkey Creek..-.......-.--------- 02-02-22 e eee tence eee eee e ce efe eee e eee eee 2, 000 
Mel Rio Bip Creckses sec. sass me tec wwe ale aie ain =Iaisin inielnl =| nine wnimiwin wie ola = cine === =| 13, 000 
Wolf Creek, Feds Fork Creek..........-.--------- +--+ 22-22 2ee-|e ecto eee ee [eee e sere eee 1,600 
AWi@)hi Cidael e5a- ob bono so eda so adee sodaan Shea pSonasObE Gorse acoocSdlsossedsosseS 2, 400 
Utah: 
Erda, Smith’s pond... ...-.....0--0.-eesceece scene cere cette cn en sees teen eeelenseee rene -- 150 
Logan, Bowen’s pond.....-..----------------02 222 eee eee eet eee cere tetera eee e eee eee 200 
Jensen’s Springs... --.-.----- 222-2220 2 sense ee eee eee nf e een ese eine fa nee eee e eee 400 
Koller’s pOnds «2. -2 = 2-=-- <2 <--e eon nee eel n ns =e sne|o senna an a n|s oceans === 800 
Mikkelson Spring Pond........-.-..-..-------2---22---+|---2220200--|o2-0022ee-e- 400 
Moser Spring Creek. .....-..-------------- 22-2 e ee eee eee e eee eee eee lee eee renee 200 
Milford, Wang’s\pond....- ---. +2. -------.-2- 2c e+e n ete eee ne [on nne ree |eon eens == 150 
Park City, Page Spring Pond........-.------------ +--+ +--+ 2222+ {see ee eee eee |ee eee eee 400 
Smithfield, Fishburn Slough.............-..--------------2- +22 -[e- eee eee ee e[e eee ee eee eee 200 
Woods Cross, Pelton’s pond........-..-.---- +--+ 2-22 e eee eee e elec eee eee elec eee eee rene 400 
Vermont: 
Arlington, Benedict Brook.......-..-.-----++---+---+-+22eeeeee|eseeee cree ee AS OOO) easeces eee 
(OemalFO Vel 1B}R) sc cagnns sd neon osnos soob ace soso sSSau) ie scesnqnoaee 30008 see — =e er 
Deming Brook BRU 00) Nogansetscosc 
IN VAlUChGEl < peoe snocoocestec spe aec aos eessodcoadsse TOROQOO) Seeerse as-eer 
Parsons Brook 3000) *2eeeece case 
TRG! Bie) <p ose nadueennosee se soos oon aes ce secesnase S000) Ps aeeeeeeee 
Barre, Rice Lot Brook........-...----------------++++---------- 4° 200 || Sescncespse 
Vine @yestal Uh) o 6 cop baeas Sea ee nde Sa oneo aodescar 5555058 a>eesonD Sood pee ae nearer 1,000 
Lion Neay Lgl. oop bec on secnn ys eseeose S666 35 cose aGcogn 4o545| Se RP eos Sood) bonobos mean 1,500 
Bennington, Basin Brook 99500) aceee sees. 
Bickford Hollow Brook 6;.750) | is. eee ce 
Broauubrookepeceeeecec se ere te sete reece coerce i= 4° 000) |Bem-ee near 
IBTO WIE LOO Kee eee eee eee oe eee coor see 38: 250i ee oss eee 
BUSH elIPBTOOKe- Peete eee eee eter ee ee ae eee mee QE500i ase e ee seen 
Chase Brook..........-----------2+--2+------+---4-- By (D0) ee eie alain =e = 
IDEN? 1800) SS oocggn cob arack a Seeee baba eras arm age dusansoeor a PSY Ne aoaoncodscs 
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DISTRIBUTION oF FisH AND Eaas, SHowN BY LocALITY AND SPECIES, FOR FISCAL 


Shady Rill Brook 
Upper Martin Brook 


Verge Pond..... Re Sea as Sratats areiakoresa Siateie ete Seater ee re ete eee ererteretars 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Vermont—Continued. | 
BenninPton, «Dun val Raveres see see eee eee eee oe ee ee ara 8000) 3-2 esoetese ae 
vans¥BLOOKe.. laa sce aa ee ses a emcees ere Ee Ooneee eer 2:.500 || Jscctretecses 
Min aCe: BOOK™ maqam sae sere aes see ee eee ee eee erases G3 750! be as ot eos 
Little Hell Hollow Brook 22500 |esetdess cms 
Tittles Pond TOO Wares ose ee eee ener pean aeeeeee 2 S00U Sass fae 
Wy manot Brooke as sss aee eae ee eine ea eer 25 500M oe eeneeeent 
I BUN 830(0) Cao eee eee sees eS sie os aye ocoscuacacesna at epsmeaaueo 55000) '|/5- Beckie <etice 
Perry hom pson Brookes sae eae eee eee | ee eee ee AS O00K)| 5-1 seeetees 
Redfield Broo keris a. see ote eee ae ee See eee 25500 os. scence 
Tider OOK ee ee eee a ae errs ee | ere 25500) |paecececee 
LYN AuOee Shy Meee orden ase oeee enon = spo SSanocoee soe sonaaessbsse By ZOOS. ae aceon eee 
Rockwood: Brooke ase soe eee See eee eS ee tee 33200) Bee ee 
SoutheS trea m sess eee ese terete eee at \oeSanonesace 4000) Gee acernccee 
StilliBrooks-245----- Sree eRe aoe eee oe eee | cal erere 225008) |S. eee os 
StillwatemBrodkseeeece one =o see = ee eee ses Seater 3¢ 250) ||. 22 seees oe 
Strathon@Brookes- nsec see eae ees taste eae | peat 2 500N asses ee 
Wialloomsacthiversassccn ssa ete se ee oe eee eee peters 12500 |e ono. Saas 
Waters Bbro00 kee eee eee aoe eee eres mee ee REEeEaecce rs 2°500))|Eoaeaeeeee ae 
Woodford City Brook: ....-....--.--.---------++---- BRAS oo ae Bs ZOO! Rises oe 
Wroodtord(CityoROnd secs... sae eee ee = eee eee eee 100005 | Sessa oeseee 
Bellows Walls; Morse, Brooks 22a. = o-.c2 << = 22 o-oo wm ea eee mie 55,000) |! 5 Rees 
Saxtons' River and! tributaries: < 2-2-2 ss clone sse eee 1050007) 2%.) <ectrrte 
Brattleboro, Alexander and Rudd Brook....-....-----------+--|----:------- 4000): ose eee 
Bonivalesprookseseee se. eee ee eee eee Soe eS eae 4'000))|:.. 22 Sees 
BrickyarduBrooks:-s-s-2-e=-e ees Suen ence Sho] Boaosese—eos 4: OOO) hero anee os 
al idayeB TOO Ke ees esses eres = Serica | 4, 000 
Meadow Brook.......---.---- Re oe Ne Ste mien Ce eee 
Slate Rock Brook aces sce aces eee cn es selec emeee 
Winetstoneye roo Kees eee sere ee emer reat 
Cambridge Junction, North Branch 
Canaan, Big Averill) Lakes 222-225-2222 ee se ane ee em 
Ores take me eects ones wee ate ee ee ee eee tes ee oes 
Lewis Pond. ....--.--- Ere Gasaicte ute ee apre ee ae ee eres 
Little Averill Lake. ..:.---:-------- Beet eene eece ens 
Cuttingsville, Farrell Brook........-..-.----------------+------ 
LENT OS) 18s Oey ee anna ee gee oor snc esrb odee ga SAclecooncosqees 35000! |S... ehsne see 
Shrewsbury, Onde seeciese eee ae ean Se ee nee | see eee | eee eee 3,500 
Someta Crea a wee ee eee os ee ses eneograna| cacoastcude 145000 ||2.265-2 eS 
Danville; wBrOwm Brooks. taco aaa wee oe oe ee lal BeBe aaoor ta aatoceRccsc 1,500 
@raner Brooke te cease ae se eats oe eee oe ee oe ree ci ene e e eee eerie |e eats 1,000 
OCS HB rOOK = ac seeeer eee as eee ee sa sce -CEmee sree | 
East Ryegate, Manchester Brook..-...-.-.-.------------------- 
BliyaBear Notch Rinse ee sb eee a2 oe een meee ete tera 
Brown Brook sec-ssscscce sess 
Greensboro, Baker Brook......-.--- 
Caspianvlake Jossene ae sce eens ce see ee eae ier 
WittleneOLten DLOOKs + aes eee eee caesar eeee= 
iPorterjBro0 kee cescach 2 creo erecta eaee eee 
Groton, Darling Pond.........--------------------+-+++2+22 20+ 
Hardwick WamoillepRivenss-sse-=2s eer nea ae eee eee 
Hartford astanGinosbOn deeceeeseee= see eae renee eee eee er 
Holden; Murnace Brook. <2... <.---2m- eee ~ 22 ee eee ene = 
Holdent Brook sasccssn ore cccsee ee eerere ee eeeere eer, 
Jamaica, West Jamaica Brook........-----2-2-------------=---- 2s 
Johnson, Lamoille River, Waterman Branch......-.-.---------|------------|------------ 1, 200 
Wyndons Gilbert) Brooke sseeee seen creer ee seer eee 4, 200 
Hawkins sBro0kesescesscee seca eee eee aceeeereeeeee= Y 
Houghton Brook.....-..-- 
Kirby Rondeecne-ca-ie= 
Kirby Pond Brook 
Sheldon) Brooke-sacet ce cac ose oneal ese eee eee 
Smith Brooks soot. sic see ee Cen eee : 
South wWheelock#Brook. 2.2.22. cscs ee eee eee = ae Meee eee 10, 980 1,000 
Lyndonville, Passumpsic River, West Burke Branch.....-.----|------------ 12, 600 2,500 
Passumpsic River,.West. Branch... -2--22..-------|2 222-222 eae sees = = 2,000 
Ai Vall (o\y/al 2X0) 010 eee ee een ie Se Were nee ah ao cua |buspoadda ane 5,000 
Manchesterbattemkill Rivers =.= -2- fs 205 - ee ee eee ere eer BOROOO NES eee eee 
MarshfieldiNiggerhead Pond) 2 <.. 2222555 = 222 nae ea = alae ele epee lala lta lei lo 2,500 
Montpelier, Beaver Meadow Brook......-.-.-..----------------|------+-+---]------2----- 1, 000 
GresteBroolkesersccet oe ean sneer eeeemaspeeeeee 4,200 
erick Broo keeeeesece = snes eee beeen eee re 
VON eV BTOOK es eee rewisle ceiet ss sole be neice seals eeerer 
Mallory Brook.... 
Minis ter Broo kee eseae cee nee 
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DISTRIBUTION oF FisH AND Eaes, SHOWN By LOCALITY AND SPECIES, FOR FISCAL 


YEAR 1912—Continued. 
BROOK TROUT—Continued. 


Vermont—Continued. 


Morrisville, Burke Brook 

McNall Brook 
North Bennington, Cold Spring Brook 
Brook 


Northfield, Stone 
Norwich, Blood Brook. 
Brown Brook 
Lake Mitchell 


Turnpike Brook 
Pittsford, Furnace Brook, branch of 
Sugar Hollow 


Plainfield, Laird’s pond 


Nasmith Brook 
Winooski River 


Disposition. 


Brook 


Poultney, Poultney River : | 


Pownal, Ladd Brook 
Proctor, Manley Pond 


Toms Reservoir 
Proctorsville, Williams River 
Randolph, Adams Brook 
Brook 
Bear Hill Brook 
Blanchard Brook 
Bowman Brook 
Chandler Brook 
Clough Brook 
Fishers Brook 


Annis 


Guild Brook 


ETal iw aye LOOK emer cee mya Sony is Weer yet 4a eS, 
Hill Brook 
Mafeba Lake......... een BEE Ee eo SORES eee 
Mead owsbnooke.sme eerste ne nae SERS 


Howar 


Mud Pond 


Roods Brook 
VOXDUBYROROOK. ceme creer as eases Anca eases oe 
Snows Brook 
SpearssBrooks..-c5-.5-44- erie Sar Retna mai 


White River 
Readsboro, Howe Pond 


Roxbury, Little Northfield Brook 
State Hatchery Ponds 


Rupert, White Creeek 


Wihiter@reeleitributanylOlescsssssnaeee sense 2 teas ae 
Rutland sGCastleton! Rivers: es. teas css se) skeet ote Soe ee eee 
Coldshiver-Noruhe Branch jesse sense nee eens | 

East Creek, Chittenden Branch..... Ptah ee 

Furnace Brook 


Pico Pond 


8t. Johnsbury, Cliff Pond 
Crow Hill Ponds 
Duck Pond Brook and tributaries... .-. Le San ne 
Frog Pond 


Meadow 


Salisbury, Dutton Brook 


Inglas Brook 


SuckenBrook-eeeremeeeecras eee ten eee ane Dene 


WiEhSsRiverClibrPond soe 22 22h ences ee ene eee 

West Hartford, Meadow Brook 
: Sunny Brook 
Windsor, Blanchards Brook 


Lull Brook. .. 
Mill Brook... 


Mill Brook and branches 
Woodstock, Meccane Pond 
Prosper Brook 

Quiete Trout Pond 


Tarn Pond 


, Middle Branch......... 2S eaee Re eran (cat Sad 
ee ai ee oe 


Corediste nents oroobore ooo yaoooC Tes oonoEee 


Fingerlings, 
yearlings, 
and adults. 


2, 000 


2, 000 
2, 000 
2, 000 

500 
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DistRiBuTION oF Fish AND Eaes, SHowN By Locality AND SPECIES, FOR FIscaL 
Year 1912—Continued. 


BROOK TROUT—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
; and adults. 
Virginia: 
WArmaihers tips Uitte OME VCD seca ett ere sie aoa eieraoralolate etete afatete lero) etait 400 
Ar cadianeNionti Gree kasi soe aie tee nel aie aot eaten lla terete Boe 300 
Bedford City, Stony Creek 200 
BielislandssBattery Creekse a. sess 2 one a mens em lecteeels  e 1,500 
ReediGreeken cee: wisaec criss seemee ee eee eee alate eee si oats 1,000 
Callaghan, Cove Rum: 2-2. =- 2 = 222-2 nce mene ie se = wim mine nla | Silke) lalallala 1,500 
Clifton! Forge; Simpsons|Creek, North) Branch) <2. 52222) see -e-| ae = a eee 500 
Wialson! Creeks 222s ea.--3 = Solste sidisacitis coh aces | Sate see cee ec Eeanenes nee 164 
Coeburn > ittles Roms) Creek as see aero sree ete ae ee leat a ell | alert 500 
Elgin, Hazel Rivers NOrtneh Ofk: se sseee ees cece eee eee n=l Ee eee eee ree ar eee 2,250 
lazel River, SOUTH EE OPK sce erate cecere lee ate elaine ialeieteinie sie aia Sie ea te hort 2,250 
LeGimaktoya ybpr ul Dayle yee nao oe kee bocce doce sas deco soscecerd speaqecassbe| |S sscssegnene 3,000 
Harniston,)BiesBran Che o2e\ce ass ee alee = olor aelelo tere serie a= | eects | ete tee ote 1,500 
IMIQOTIN ANS VEU VOL sce eee ole ere elas aisle a ee eae le eae era erate | ieee ea ete 1,500 
1s hpiahdy yz havobnnel aibbel ge 2 Sere ogee Soar cooee ono Soepencseueds sec) Hoscccmabacr|bsscbocasscr 3, 000 
Mynchburgs sherman b Onde see eects ate elelelete osetia ee tet eee ee ae 100 
Matirertown, CedaniCree ka soos = = ao aoe wletn om iminlaleiem S weim wininleinlni= f=) =e =I lnl= rales | im alata ral 3,000 
IPatriGkis priness19 OOM! Cree Kee sate esee eines aie wlale ciale eiele ele erate ele =e Se eee rail eee 400 
Pulaski, Tract Biren Gb sete 2 hc crac clare eS Be el Ieee | Se 100 
RuralpRetreat) Cripple Cree kecase eee ease aes ernseeee areca | se eemee cies) See ee ee 500 
SURO ee IR Heron GRR Ot loge see asc he cones noe nooo Soecsusocsed aesnospocead|ofeanclUcdse 4,000 
Violen a lea thy ia bine a see oe ee ere Sense ip pScneseesnopocdeae sedsacscenar|seesessobsor 135 
Washington: 
ING Weel BUTE Uf ee se Oe ee oa sodniosaecce posed |acasberosbor||esessonsocac 1,000 
islecGhoyiree Valid) Eda ae ae oes a seo urse eer oorcoceceaasoded BacsaoSsadss|sseustacasde 2,000 
Ghehialistalnieasi@ rec es ae aera ere tee ae mm ee aera encore | cinerea ate LS 200i Peteceatayse ree 
East Clallam lA WSU Rh iG) ti awe aS eee ans oeo Seno dooumesSeopa EP casceoDosce 45000)| 221s ssecsises 
Goldendalé, (ittle Klickitat River. <2... 422bsee.teeeacnase ele eee 3/950 sen Arsene 
Montesano, Stockwell’s pond Pe) aoe et AG 750 
Seattle, Gorse River........--.--- Dee seers om os 1, G00%|.2. syne 
Cie iO a rh eee eoceeac socceo poses ae ocnoobose| bsacoododer 25000) Weems 
IME NeWletola) ceive ae a eure Rede ata asec aaceteoae soecese|loceszedoasos UCU Borer skcSo0= 
(Wiad (yar iy ee ey eee eS ac asooruenoeencde) clidscsSaascens 1 G00} eee aeceeee 
Wall’ Statemishicommissionic2 sass acces sees sana e ee Reece 50; 000) esas coe Se eeeeneeeee 
Wilkes on Smeal AS ile Ke ese aa eee ee ate ltteer lee | eel et S008) ite see 
South=Prairies, Hast Morks- 22-2 -2csece- ae + eo eecenie el == -eince erase 800! |. sos cceosebe 
West Virginia: - 
Belington, Jobnsonrs mill pond sss = fee setae we ee we eleleeelaime e Oee ere eeae 360 
WigiesneyeROnd ass sn5. sess oes cemae a aetee seit | ene cet eee | eae teeter 300 
1soraileyoy Obi ol Vo bed ah ot eee eee = ones cosa eco Scop ace ono oeDSoccone|ncsnaaeedoes|SucceSrisc5c 1,500 
1s Pirsod Ry Ohl Bee = Sao oSHe sn sotboS pnb coe soa da EnBEaHa|Peocssseesea ct oseet ose 1,000 
Wit pleVRIVeDce-eiek,. 022 ce some eae ne cease preeee seem aene | saeeeieeeees 4,000 
Span OaksRune access secs sais lose rele erie ee ata eee orl aera sie Bee 
Cowen, Williams River, Middle Fork Soise 
Durbin Mead owekOn dl sas ee ss s-emee erin mee aan -meee elaaie aleraa5 (eee 
ilkinssChenoweths|\ Creeks assoc tea aia eislele el ateta) == ieee eller | ela ete 
Gladiwini Gladys Monk Creches see mess asec ciaie nie wine See eee eee eee eee 
Gilady,Glady-hiork Creek ub ast Onkyo seo ear eels wie =elatmeteinletmiea el esele =e a ora als 
Glady Mork Creek; Right Ons so semaci\\sie = meee =e sel ee eoeieeeer 
Hancock) Mead o wabran@h=s,-Setscs=acsisee sere epee eae ee een. ae | aera 
Harmonseheter/s PON Gas ces cesses eae ease are eee ae seria eee a | see ae araee 
IForton eB oa EVM ieee see ee aoe ee eee eee eee eee eam eer | ene 
Dry Fork River, Gandy Fork . 
Seneca (Creekess sees Seer reeia nein cteleio ete aleve tote ere iain | hee reece 
Huntington) Kiessler’s pond’ sé... -c- ss-cce ose seinc ac eee seers ace ete eee 
Muttonsville, Scottspondis: ase. > ean eee a= 
Jenningstons Waurel Pork! Creeks ssaccee--miaces aaciste ssi see [peer eens 
Kerens AC Hitonmb uit saenae atteataee neeie yeinie See eet cee ee eee eeiataets| Oe eee eee 
Keyser. MilluRums: : Secs eens cocoa ce see ise eens cies aectaier | he cer aeeraars 
Gh aveshroyoky leveuba Oil cle aa Saoeeer ober ccooncodnoSbomTedsoes 
Marlinton, Knap pi Creeks cia aco san secre cio cists ie ia tere rereie era 
Stomy Creeks 2. oes. cobeccs ccnsemee oeeer ee seseeeee 
Midvale}iCassity: Mork (Creek. 2). so cjenc.c sects eemenite lectin sete 
WON SPRUE ent ere in cee mela te cic eeee Seimei 
Mid dlesHorke River cas. ecciose neces ee eree renner 
Pleasant sRuniss sss esa cee iene eepeoe eae aicee 
Montes sRedghimaye seer oa sens Seale ce nae Seiichi ene 
Morgantown, Monongahela River... .-:-..-:::----------++-<-=-- 
Porterwood prleasamthanisss 222 see eee eee aes NN ee atts 
Richwood, Cherry River and tributaries........-:.------------- 
Romney; Mountain Rim. 252-222) 5235-..- 
Seebert, Sugar Grove Pond... the 
Sitlingtony;GaltongsiCreee mses os eases eee sence rece aeeee 
SlonyieUMe es see see ese ete dae aa scence eee 
Springdale: Sewell Creeks eee maces Sate Cas croc Paci ee ee eee 
Tunneltonloibhle Sandys Creer ses sea = oe ieee eee eee 
White Sulphur Springs Dwtch Rimes 32 eee ee ieee 
Howard) Croekisaeia.c ccs acceosce cece seceaeeeteee 
Mil Creelesec ccisseiecemtemaceisecenece re teeter ieee 
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Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
West Virginia—Continued. 
Winterburn, Greenbrier River, Buffalo Fork 3,000 
Greenbrier River, East Fork.....-.....----------- 10,300 
Wisconsin: 
IM Vinnunthinel, DENIER a essqaoonocacee CsocuS aon CoCr esacoNEe a Be sseseesocod beosanoseces 4,000 
Alma, Alitz Creek..........-.----------- 22-222 ee ee eee eee cee rfe eee tere] eee ee ee eee 250 
TByRrGeat (CueGl <, — soooesocse se soe eesboooudanecébossecnsScesd Senecssenaddl los ssatocease 250 
By-Golly Creek........---..----- 22-202 -2 eee eee cee ence eet ee ee eee ee eens ee eee eee 250 
(Cll (Oneal ic Sanh ca oobecnbes e eebsede soe sesoesebSsocccpse joscocepessb4|bxooccocdase 250 
Tehaivdiineayn (Cet ed —  qgeeecsn oc Sager pap ooc co eq oEonEEEess| puseccossuns |seeneessesac 250 
Johns) Valley; Creek cos sen weiss atninln wiwinla win ele wlan = mnie = win oe = minim nisin a mien cle njeym =o lnle fim 750 
TRRGHES Citealies. So enooaudbdel cose be ueeaooraobcepeeLoure pobuenbsoncn||-sacsedcedae 250 
Meee av alleya@reekeac ener eee are cee core elaine wieisamsiarainior 250 
Meonhsndya Cree kee eee emcees ae alone alee rie seta 250 
Little Waumandee Creek 1,000 
INGO es OP Seo eeopedooes scaaesosae sen reebSenoonor 1, 250 
Whiten (Ones cs sesene Gee we ae seodcnecosed-coosbocdeancac 250 
WNGttines Oreck eon jacee tee eee eeic eens eens naan 250 
Bing Creeks eeepc eee meee eae aiciom ociererincina= 250 
Tey aN, (Ohysalic 4 «5 Sain dees obsoSee seCoaecedeueocod seepesnaaec 250 
SIGH AIS Creeley eee ete cere ae eee se ieee a 950 
SchimidtsiCreeksee eee ees oe eeeee eee eee eee emer : 250 
(slain (Chit a beneapssoecoseedeeeesnsasececesesbsesbed. 250 
Spinel Oreaksemeseece teen tees seen emer ea cecin =< =i=1- 250 
Tamarack Valleys Creck= sere. seem cece nc seme asisese eel 250 
PRTOUM OLECAKS ace ae sce eae ereaicrsia-s a sialele/alelmsiai= =ia(e\~is/el~ = 250 
Vinee (Oneelic. (gba dpesace 4 aesaepcagetrcusscageesooncaae 250 
Wolfs Creek. .......:-.--- 250 
Alma Center, Dunns Creek 250 
TaN Creekeee sees gas sea eae : 250 
North Branch Creek 500 
Stockswelli@neekeseeriss seer cise -siemicie sericea ea 500 
ANe nimi Os nee n cae boboao Soon SeecUCbEEceosanassss 250 
INGE, LEERY Tih Gree he aoe oceuer paeeoe bho oboe Ont oecoocrras Pasceeseenc| (Eoocoeadn= a 4,800 
Amherst, Sannes Creek.......--.---------0--- eee eee eee eee ee |e ee eee ee eee ele See ewe 800 
Waupaca Rivers 2.22. 22.2 occ cee cece ce cse cine nienia|erce nese ee-|aen = PS cea 3, 600 
Waupaea River; North Branch... .------ 2-22 -- 2-2-2 =2|er nae ssc e|o- en 5 ene 1,200 
Antigo, Ackerman Wake neo 2 os. o- see ne cermin sae sea seen | wee mn tial a am = J awaee 1,200 
spirale (Gh@tlc. — Sas LAG ee bo bse SoodeceaneoncncsacHccoESred posnensesdaa baoteeuscsae 1,700 
lDrOymak IL - Secon acoposadsos hems seduepoeeTodedsTsd sauasesedds 4 Seeceunesces 1,200 
Maul Glainowkeiver baste Lance crs emietete caciarsinie amtereye(-ie||am acolo eraimiar et fas alereiteraeet ee 750 
1dkre) Gris Rhye, (Stony Bye ale Ae Gepsr ace oSbosoeSd Seeders eriod se sscesocosc- 600 
Ob LCle ris RAMA VGstE Leia se Se oes ccbocuoopsoocderr| Becosee= dae |sceacsceacar 750 
vergreen| Creek Wiest. Branch= 2. -- 2-2-2. mc wclee cae slees ong e|eeninin none 1,200 
Liginbageliy ILEUS. ae sels sacanonde su spo cnee cubed SUocoEaoced esseEssbocce |SHacosuacase 1,200 
ine Gyielic. 35 sae gnocdeceoasde bdose deeds oo sen esSccocsee -canaeccoeea dedecnoscs sc 1,200 
TPA ROKK sah scios poden ne CaOn eS DD One SECO DSE osEGHeus bare HaSeedesrer HeeSta secede 750 
Sectionslsine! Creeks sae rete crate slaleiate ele sie tere lalciaial| eteie te fetaselorala/ase)| ester sieine micros 600 
(Syoaioys 13) (ol eo ane So SeoseeaduonecedsouEesessegeees) Peessoencond|seccsueecesac 1,800 
Av ovayedy asia) 1 IUPAC E SRO 8 See ep oopoeseceosceccr ber ieoaa) Porccescreas sseroecersne 1,200 
Arcadia: American) Valley Creek. 5 csccs secre coco een amine mina ee ee wel woe | om claw 2,400 
WEE Walleye Geass NGS nila oon ee oe ee domed Ee coodenaste |asrSeecercar 2,400 
Glencoe Creeks Nonthy Branch ae ape ais easiness slemial eee eee eeteyete | eine mre ote 2,400 
Glencoe Oreck Wiest Branca sesso a seieteie em sla oie nln aie iam ore | ia te eet immer 2,400 
Wier Wein Orla seasesdocceds soe oe see eoecooare 2,400 
Newcomb Valley Creek 2,400 
Bagleynbie san dys Creeks ass se oasis ate alate aeieiele efeieialeiarel= eet Salas 500 
Baldwin, Kinnickinnick River_-...--..-..-2---------.s--s aslo 4,000 
IRD RSW Eo oo oo saase sabe cudss Code Sspeecoorcencedseses 4,000 
Bangor, Adams Valley Creek............-.-.---------------+--- 500 
Asarolayesteya! (Oheeena.6 y soe boedooreadoddueaccadalsuseares 250 
Ista (Cigale 5 suis gaon onddesase SonodosmeeSvourasdessssedss 500 
Ujoraael Oe lice oe bbc oe ens de oaeeer saneonesoasonposcceene 500 
@oonsVjalleysCreeksase sa sen ose sealer eee 500 
TiC OLee Keres se eee eee ae ce ete a oicisiocie mieeiee iter 2 500 
wanes} (Ohiselie yon oa aneceeqda sc soodenSseosbonsececsossss 250 
Le @lloaie One ee enon dunooo snes socseeere Sepeoose- none _ 250 
Langrer Creek 250 
Little Creek... ..- 250 
Sand Creek....-..- 500 
pVOUNI 2S) Creekeese ss ese. cece 250 
Barneveld, Eveland Creek 250 
Hayes Run 3,000 
Weslo loys) IRAN. Se eeeneeaceooU lS oe Ss RodooseEecacdsss] 250 
ONG Creekcee ao ns soe coh soceeneeeceetcceres 250 
ShannomiCnreek teen. weccec sen cee eae eee en semse cea 3,000 
SriithiswR iis Soa ee donne cee cease gemma seiciaies ie nie 3, 250 
MViedin Oreekes went comme tote saeco eee emaesek sacs 1,000 
BB lain eb ean Crecksec sere ce cee cate ceese cieeee Steet sem cscs scaae 1,850 


TeGahyaie (Ones 5 Sab hese eonguscodcae cou osbosu Us oesboseene Us So ceHe Secon tasepaadacuad 1,600 
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Chippewa, Big Drywood Creek, tributaries 


Clear Lake, Hay River, North Fork 
Colfax, Bronken Creek 


Coloma, Wedde Creek 
Cross Plains, Black Earth Creek 


Dodgeville, Anderson Creek 


Disposition. 


Eggs. 


Wisconsin—Continued. 
Blair, Fly Creek 


I ee ee ee 


French Creek 
Jodalen Creek.......-. Bee Te tere AO Ze ies tih ph aE Nr ened te pany 
Johnson! Coulee: Creeks: fa s250 oes 2 aes Se eee 
Lake Coulee Creek 
Larolds Creek 
Nordhaus: Creeks succes cae techs te eee oe ee eee 
Mre:Couleei Creeks vse tgs hoy seas eae ee eae 
Patersonseond. vce a eee aera eee eee eerre 
Pine Creek 
Qualley Creek 
Quammen Creek 
Reynolds Creek 
Skuttey Creek 
Strum Creek. swe eas cinite nos gee eee ee eee aero 
Pardalson= Creeks 1. oe eee ee eee ee ee eee 
Teppe Creek 
Tippen Coulee Creek 
Trump Creek 
Twesme Creek 
Vasse Coulee Creek..........-..- 
Washington Creek 
Welsh Coulee Creek 


Blue: Mounds ebrunners| Creek eo cee sase ete ne cman eset ee ese 


Dimples(Creeko iS tcc teases scceeeseeeemoees ve 
Wrame (Creek. Js 2--:<r-cc scene oc ceeces se sanmaeeee 
Mayers Greeks. 600 eb tot et henna 
Ry ansi@reek. = os. wane ee se ace soe ae 
Steyer Creeks fos en oe saetes swice sa semisione see cece 


Camp Douglas, Little Lemonweir River.............-..-..----- 
Cashton, Bohemian Valley Creek 


Bruha Spring Run 
Brush Creek 
Brush Creek, South Branch...............- Rese ste g 3 
Coles: Valley Creelest entice econ ec ese aecoaereee 
CooniCreekeh sat yachicoc heron See ee ne He nee 
Grononns) Valley#Creek.- fos: soeeee sete ee eee 
Hall Creek 
Heiser Valley Creek 
Jersey Valley Creek 
Meisner Valley Creek...........- SEO BEARERS See 
INeiser Valley Creeks nose ccmeneciotee eas eo ne see eee 
Pleasant Valley Creek 
Russell Creek 
Shotten Creek 
Ma vilOniCreeka ssc ees tee ae sek Beco e noe ee 
whimiberi|Coulee(Creeke 2: fh otecee sce sacee eee eee Sapooentoes 
Witchman Brook 


iBobiCreeksipranchesiofies. seer eee eee eee eee 
Duncan Creeketributaniestencereseeeeese sence eee eee 
Elk Creek, tributaries 
Little Dry wood Creek, tributaries 
Mudbrook Creek, branches of 
StisSomiCreekeae cess eneee eee ee ne see eee 


Eighteen Mile Creek 
Eighteen Mile Creek, North Fork 
Eighteen Mile Creek, South Fork 
Haugle Creek 
Trout: Creek. 3-7 ss.-5c-c2 5502206 Sa be 5/ate.a ais Soe meee 


Black Earth Creek, branch 


Cumberland pHaysRivienss ss cine cer actin sss ale ne bane cision crete 


Miller Creek 
Sand Creek 


Boltz Creek 
Bowdamans Creek 
Davies Branch 
Edmunds Pond 
Engels Branch 
Furnace Mat: Creekste. ei genstieseccsee fac seeionescee 


Fry. 


tree e wee eee 


Fingerlings, 
yearlings, 
and adults. 


2,400 


Seeeesssses 


wwwwwe ew Sw 


WCW WCWWNNAIWWNWDN 
Nanwpy 
a 
ss 


gEuys 
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Fingerlings, 

Disposition. Eggs. Fry. yearlings, 
and adults. 

Wisconsin—Continued. 

Nodzeville; Fendrickson Creek=. 2.22. =<--se cece scene ccee sees 2c Jessie: Sree eee at ae eae 250 
JVOnNeSMB ranches soe: oto serene. cece ee cis ito sees Oe Sersegeiee: Suse seeie See 750 
ANTE RGN PB TOO Kae eee oes ae oe cme race Web ese Sece jalio ccc eme ate 2,000 
MeCluskeysiBraneienre cs c-eecce sce eee teases BSSSEE amet ee eaerns ae 250 
MATTING PE Tranche see se see nee ee nea wae nee eee [Ree See 1,000 
Meiss Bran Chi eer ar. saan. enema neice ne yan naee ae someeae ice 4 ASHEee Ware, 250 
MiplrOlespD TAN Che kee scince verse ieee res Mogae nee oe oe | See cls eee ue eee ee een e 250 
Pen pilly eR nie weakness se eee sae ome aa eme laseennesasculesascee tease 2,250 
Wiediaikes|@ reeks oats ss) deat aoe lp ts ee EM Ss Te ee eee one 250 
Williams! Creeks er soso escarole Eph rcs hese heat le Ns sete Re 250 
Murand paiicire| Creeks eos eee sese tees as ee eeene ace eee es OR ee aie 61 eer maar 250 
Bear Greek mere mee tray. occa tema n eae Dee ene nage [eyeeae Secreto Snaera ere cniere 400 
IBigpAmkansawiCTreek: dencsiee jee seteice = see setae tees lace cases dae leneeee core 400 
Big: Coulee Creelesss hese. Sos gana ee ee co Seceoent ease tes aoe Mes Serta o 400 
Big Rluml Creek steerer sec cecee tao ee oaee Rees ees rel ae are ei 400 
IBTUNMNMET Oreeksec ec eee oe nese seer cine ae eee Pee BESS ance eeeHee su 250 
ATC relate ee en einen eel pine anes Cae ene aii eeeaeeeean mon Noel eee ey 400 
Top ef ORE hes ae a a eagle ieee eee Re ene eR en [SoSSe Mes eaoe Sree eee s 250 
PLATT ON AC TCC Keep eine eee ee ae eae ea Sell Lene tae E Sho eee wane 200 
pHa yiCreek Ye ete acest oscismes oo 2 ss stents ee eet oie Peo aeeaeece ado nciccmciniee 250 
ittleeATkaTisaw Creekis gates. sec se eee sea sae see ene |nsuesuerebed|seanasaasees 400 
NViGGleMB CATO TECK samo mere cee eee essen oe seen cee elton eee LES [ee eee ace 400 
Mitt esMlissouminkuliviels eases eters ao se os Ba Comes she Satie ae [ease eee 250 
UTE Dy 2A ONT a CO I ee I cs ea a Ie te ec | RE bE a 250 
IN GW LOTS TOO Kee en one tren non ee eye am, eee eee el haces ea ee 250 
Porcupine: Creek sce ase te meee oes hoe Saale aE 4 ee eee i sapien 400 
Springi@ reek se waten eee ee ec ae ee gens aaa gy oe (Se ematete eee aa 250 
Stanton Creekasssseste sce cee a= nso net enctas oeealee ceases | ere gece: 250 
BETO Vu CLOG Kereta cise eis etaayse eis ere etal tale a eee aa ae bere earner iaboowenooee- 200 
RWValsoni@ rocks meri cer seis sac sone cee Seta eee |e ee ee eee a oes 250 
Kagle River, Wisconsin River, tributary of ...................-. See eee lee aoe a 1,800 
HaniClairevAshi@reek ee cecce tosses csc cieee deck Saree PS leer te | Hace eee: 1,750 
IGVEaRPA GAINS Oreekse ernest ate 3 ihe ean an eats aims yr, Siulee eee COO ee ee ean 2, 400 
IB IPI C TORK a eee ae newt MN ae es made eo Ee Ee eed sepa Saat 2,650 
EDP OLE ORCC Kee yee eae ee eae nn tons a ches ens, | aN gS BR Weeks seen 500 
El mwoodspBiggMissouiri Creckqeen. mes see cesta nere ee ene coe mete eee be ae me [eScane telteae 1,600 
TOPE BUM GUUS pa Soh 15) ae eke emanate ene Rey tear eRe Upecea a [erence tess 1, 600 
Gillbenti@reckvesp ee se nee eS er te ig Seat EMR CR Tose pees 1,600 
ACACIA CT OGK eee een ee ratte ee ies fen ep enere dy aR ets Os kee Tee eee 1,600 
LGal eho COT ee So MRLs BRCG EATERS Sepa || -eaapee steels aie teed Iie Ea eninge ae 1,600 
WiftleMussournCreekes secre sesoee ne ce eet ee eee en [Rees ena ae Hecate, cote teers 1, 600 
MOUSE VI CTeCkeaa tk ae ted nee eet eee ee eee ke |S e 52 Aa lEsese ees: 1, 600 
MOSOUTIGIGT Oe aes Serie toc oe Se eee aan on enee ceaelle Ss eee, 1, 600 
ltl reekae et Geek ae eee Nene Noa ewe oe nae EAE TR ene | SOE ete 1,600 
ROT LER OLCOK me eee eee See oes ees aa ee ee NL ee ae A eR eee a 1,600 
AEC EI EL VC eee ee cred tatoo ete eo ayer ran net Spee | a es TT a 1,600 
swortbeb eldenvllle Creeley sac aoe ee cee ee a wan a eae ares 250 
IBisiComlee| Greeks eames cesarean se cee cae Soeee jeanne Bho tl Gace eee 250 
EB I SPEC Ole tee eee Sears apes oPate ete eres le ele oer elcte eee oe rde nell Riba eee Daca Been ee eeer 250 
Brush Creek 1,850 
@avei reeks ssn are acs 1,850 
Coulee Creek 1,600 
Gilbert Springs Run 1,600 
Gillmiani@ necks ane ce a is ose eet a eee oN 250 
Goosepliakeny ser cance eee tec io cee is eeeeee 1,600 
HSA DELO REE kesme ae emer ramen ne ria iy rie el | al MEMOS Bane. Beare 1,850 
METULLENCOUee CTEGkc ee enie earns cs see eee | See ee ea ns eee 1,600 
qithloybrimibelle Creek seas hatt coco ae syne ee | ee ae nae es we 1,850 
NB OS th CLOG Kae aera re Ne cree ar ee are eee eee oe |e ee ay a 1,850 
USAR viekee eee Sees ate dee earn ete ae ee 500 
Spring Brooke aacce ne oe cc cee- boson se dee eee ee 1,850 
Trimbelle Creek 2,100 
Fennimore, Grant Creek, Wilkes Branch 250 
POG CTERKMe nee aan e te ene rere Ae) senate ie nO 1,000 
Fond du Lac, Byron Camp Ground Creek 2,000 
arsons Creek 2,000 
Fountain City, Bohris Valley Creek 1, 600 
Waslenviallleys Creeks, 22 os Sota ne ee nae 2,400 
Eagle Valley Creek, East Branch 1,600 
Waumandee Creek 2,400 
Foxboro, Big Balsam Creek....... 4, 000 
HM MpInel Creekayya eas aces css sa ee Me EE 4, 000 
Statepline Creek ses wie aise See ree So 4,000 
GalesvilleBedr, Creek beeen see ton | NOTRE eMC ay ey 2,650 
Gaver Greeks weer eine eee ee eaee SS Cadet oy 500 
Beaver Creek, North Branch 400 
Beaver Creek, South Branch 400 


4789°—14—--10 


DISTRIBUTION OF FISH AND FISH EGGS, 1912. 


YEAR 1912—Continued. 


BROOK TROUT—Continued. 


DISTRIBUTION oF FisH AND Ee@es, SHown By LOCALITY AND SPECIES, FOR FISCAL 


Disposition. 


Eggs. 


Fry. 


W isconsin—Continued. 


Galesville; Duck! Creek) sce Se nee ah ae ecione laa ee ae ees 
Ditech Creeks seneee sees Ee ey as Nee eet a4 
rench:@reek.2 hee sen wesc ae eee ere ene 
Grants Creeks ee se asses See Soe eee 
Halfway i@reeky s2c20 Sess tie ose tee Sees eee 
(Hardies Creek: oe so es as Sno ee tienes ete 


ewis: Valley Creckt tes 28 eee Re ere 

iINorth' Beaver Creek. o-2-- 5 sone Be don aay Bees 

(Pine Greeley we eo ane knee k eee Se ere ee 

South Beaver Creek.............--- 

Tamarack: Greekoes ce eae oss 

Gays Mills, Talman Creek................-..-- 
Gleason Prairie River ssecet onset ome ane oes eee eee eee 
Glenwood! City. Beresford Creek s..2- =. 2. cee. = ore eee eeee 
Hidnidge' Greeks 2a ee ee ee ES Seay? 


Rivens\ Creeks cts eck we oo ae oe e eee eee ee 


Hackleys Cedar Creekieka\es0 2 See oe cetee tac Gad cases cee 
iackley Creeks sso: os aes cee ee owt doe teens 
win! Creeks) saecemsoscecck esiaacicton Se ce nlowesiiecieece 

Iarrison we rainlo vee iviel.; Olah Ole. ase eetallce al eetre eee re 

Hatley see lover Ravens Cee ae ee ae ek aye Se ene aera scavenge 

Hawkins) sD eer Creek tts sos SON ee oe ras Sa eene ace aece 

Grass’ Creeks ae ves oe Secoees ates cine males eee eee 
Witte; Jum peviver. yee see eee eee eee eens 
WleNiay Ohio enka enobrteneuconacccosncusqdeccouno 


Skinner‘ Creek; South Mork *- 26020 soe se eee ee 

Stony Brookes. jae esas coe a oka one Beers eee ene 
Hayward, Bean: Brookt sc cc csoses wen ac cecicce st cee eerton <temanr 
Big Brooks irae ne apace valde s Moeldon sade cetera 
MeDermott Brook: soso. 2u oye ee ena se ae anes 
MOSQWItOFBTOOk cece 2 owe rece acess eso aacaeeee. ae 

INamaka conuhivers cass sess: poets os eee een eee 

Spring Brookes. 5245-6 oases os eee 

Hixton; Amo: Creek se \jese.'-s- acoso one sees 
Bailey Creek sess ros eee ae 

(Beaver Creek wn 5 5 sane ee te le ween ee See 

Cursan' Creek: Sas soe sd ksaseneeesecisewa conte cocaeiee eee 
Pillington'Creek: Ate: ocoe eee ee ces eee ke COR ee ORE 
Galster'Creele 2 gsc sosaues Sot ae see Sed ae oes 


PiuletiCreeke-t esis ss a a ag See ee Re 
WUGKING Creeks sasscsscsses cos aac ee eee Ace 
Meret cher Creelket sas cas aac coon wae eee ae ee 
MarsoniCreeksre candace veces ae cates ee eso eee 
MOWe Creek eae Alok ESE See Ue eee pana 
Mortiboy Creekiassssccce ccs nein tes Gan foes eee nee 
Nettleton 'Creeksi sss 2 aes. ee serene soci on eee 


North Branch eee 225 skerrs este aoe hehe s olen sales oe | Recerca cen | nares tener 
©’ Halleran Creek? f5s2 2225 She oe ee eae eee all oes ee ore ere heen ee eecaar 
OTSOT CLES LEN Ne BAe ses LEU A PE Bar oe rey eres | eocescetc et eee 
Pigeon Creek ssa ust Pass Sees be aes 8 ee Se oe ee ee eee Pe eae te oer 
Pinel Creek eis ee a ee yee Fare ee re Yo look oemeeenee 


Sliy Creeks sae Seas epee Oe ee ee ea ey ee Al eh a eee |o-eneeeeeeee 


ee Bailes River, North Branch 
Independence, Bennet Valley Creeki ies 
Borst Valley Creek.-....... sas 

Bruce: Valley; Creek: 22 ccks tata poietic f 

iBurts)/ Creek tas: tee ce sees cee se tari MeN Se a fessional aecsls 
ChimneyRock. Greek. 7. soi eee ete ee eee ees ee erate yee eae 
Cookes Creek 
DubilsiGreeks-.o-=< 2050 Eee ee ee Sree ih anes a ea tf Se re 

UKs Creeks) 6 ese OE eee reer a eee | pee ee eee ee ree 
Bl«Créek, tributary Of. 22325 sete le ee eae ae Ce seo neten eee sae 
Engums Creek eso ek eS EEA ER ee 
Marrs|@reekcSiercst= ve saca see ee emcees oh Aisa ase EES Wesaeete cee Le 


Georgeilygas: Creekin. . 2 5222,6 212458 eee neh e seen conn s Memeo eceee 
Gunderson\ Creeks eae nce nee eee ental letaa Seated S aiaer'l Meee 
Hauges Creek. 


i eh ke i ay 


leingeniings. 


yearlings, 
and adults. 
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Finverl‘ngs, 
Disposition. | Eggs. Fry. yearlings, 

and adults. 

| 

Wisconsin—Continued. | 
Independence, Hawkinsons Creek..............--.-----------+- eee ee Ieee ees Lee 750 
TE OSS Rai (Cancale Neen AU TR pales ee ee eee ant ese a ils Oe, SRC hS 750 
Mematziliy cai Crook: ae) jonrcte ee pte nie eteasrai lnccer atari 750 
Kilness Creek 750 
Nelsons Creek 750 
INO GME PAT Cle we soe cite stoners sic es es ici nacarce 750 
OlsonsS! Creeks ae case ts asta e ee see eee 750 
PTC rea kee ee ya rtaa haloes tein ectoec eeepc act enye ere 750 
Roppies: Creek esse sens enna eee ae 750 
RVOSIKOSIC reek a a tearselee see a ela eno Sew Sato aretare 750 
RusseliVialleyiGrecks sects or eee ee rane or [Seale A 750 
PV US OREO ee ice eer soe rel ee are ee ria etal eianate Seeinaietes [Yes Sea ee 750 
Schiatimersi@reala san ees erate keen ee ee leet Be TANS ee Peers Seater 750 
Simonsonsi@reeke yes ate sere ee tyes ee cel Nets ASE eae 750 
Skogstad'(Creake ssi ts ose te ae ese aman eecle | Se ery meee VS Bel irae 3 750 
Slantonsi Greeks at saekc wert teeters Ciena [aaa ae ee em ace mee: 750 
ROlfastSi@recks sna seat won tree renee some mels yee 2. Geral aoe anti ee 750 
Mraviersny alloys CLOOK. G:jacirse se lom Sse ace sete ein Me acai ee te ae |eteinte atoletta = 750 
LOGAN Gite fe a ee ee oh UR TE, SSDS Sy eae ede ere Sg | ae eee eee SO ares ere sai 750 
Wilbergs\ Greeks. 32 scene as tees eee ee eee ee | Seen gram ee incre See ae 750 
NerITIS Creoles serjatcnete ace ees eae Sail Sec te ae tmer hes eemcee 750 
NVERIOS (Chee wee ie ee Ua aso ee aioe sl Aenea SSat4 Seater oe aeise 250 
: VAlvabaa(ah ah Oa eel ee tek tes a ard othe va a eee neg Er ae | oe ie erie 750 
RroniRaversWlaceRiveness o.oo secs cisco es jena eee eee neces [Re eee acdeuaee ae 5, 000 
AT OTIBEGIMCD etasieeies ooo Oe See Cee eee pe eae enaaae ae eee Rene eae 5, 000 
Spider Lake 3, 000 
Kamipalle Bean Creekensseacecs seeew qoscec ss ween ce tee ation see [eee 5 its 3, 000 
Forbes Brook | | 3, 000 
MacKinney Creek 3,000 
Iev\ehals Jeol 5 Rene See encase eeecose 2,000 
Astor ksh ma yoliel O1iets\ Gee eee een oie Oro Ss reer arrearage Syne aaa 3, 000 
eal Crosse @hipmuml= Comlee Greek. + -s82cesssesee--ses= op sees |aosese seen af 500 
WOOT COREG ay ee re. ite ee ernest Sa ete reece roa eaee ke meets Neve a le Seer ae 250 
ewisiv.alley, Creeks: s2 2 nec eee ce nes since eee ee ease lea eee | ee ern eee 500 
MEOTTTATA COUMlee Creeks arate estat a Sere erarce ora ee oe se ratarala | eheystaletelsioteim le 500 
Statemoadi Coulee Greeks vcuiee ese eee ce ae eee ae ale satell eee sierra ateras 250 
Timber Creeks i./smres oscars Sees e sees CO Fein oo | Pe ey ieee eee oulees 250 
Macdysmithes car Creeks. seas cee ose cemeree shee Seer sete ofa a ecilscntsine tiesto sien 800 
Glearl Creek oi east ae cece oo ere ee eebete wise (See See abe eeses 1,600 
Deer Tail Creeks es es Seen cieee ceric ateren tera @ alloca ono sts lkdns ater 2, 406 
Hemlock: Creek sa aenacencce ses e tein clean ne = ee aaeA (Beene See: Ree aero aeae 2, 400 
ATUL ONWiPI SOLO. OLGO Kin sect ee cee a. cine oes eee Niece seks clot all Semana Series 2,400 
IH IGYGLCCEREA fee lee eee Ce Eoin ere ich ere tery ean ered ees Bem AS ees 2, 400 
IWVEIP OLE ONOG eee nears ae te ree cee een ok eter em ae s dae Sareea eral am gaete eebae 2, 400 
ancaster Austin BranGhe ace saeco. - eee sone se ee eee Sep | ss ema DA VReeeae ne scl 250 
IBOrahe Branches pypose seh cone eee aes eck eee eines = eee Sneed Re eee es 250 
ClibeBbranchhorcase essen eee PE et ent ea ee |e ae oek eae alta ae aL 2) 500 
Growibranche casei sas ston ceccet nc Sockets oo een [etiam Sloan pat lahat eye eciaes 250 
IDA VSDTANCD eee Aaa sence nan tae were re oe neers eee ete paeet Ae epee 250 
MICE Henson Panic ies sys ne serena tet etere cere denen Hee AN oie a ad Pay oe ae 250 
MalMen Cree Kevan ta fer oe a dine eae ne Cuttose aun ceh | DEEPRUN A WS eas eeu ihe 250 
Nathan Branch 250 
RolockB ran Chee sees toe eee ee eine mre eee E 500 
Rains brane heese cece etmes sheet cere ee eene neers | 250 
Spring Creek nae ssaiece- see ses sc 250 
Wagner Branch 250 
Wisk em Branch ts meteecm seme bem eset eee ees | é 250 
Wallitamispe ranches casos dace etree eases otaene 500 
Manitowoc, East Twin River 750 
FFErMAMOnreek:. os sees. coe lclemecae Ste See ee oor ee ae | 2,300 
Kromforts Creek | 1,200 
Spring Creeks in. 2 22 os. cess ook asc oscar eee eees 1,800 
est Twin River....... BEES Se AE Feel a i eee oe | er peat see Renaeeaceme. 750 
MAISTO aOne milo Oree kee een eens Sek cree ciate ate coe athe reyes airs | re ete eiae oeslle lem S/S fete <i> 500 
Medford, Brush Creek. .... a AS ear nk Oe ome Seen Paras. Sage = eee Een ac eae 900 
Mellen Bb aduRivierse tees sont cco. cdere de oskeco nee eben 2 jee eee 3 sao 4,500 
AITO TAG EC LV. Cle eee ers ae Ele ance ee ae eee renee a [mem oeeeeer = See ences See 600 
MONTES ATTIES OTE kare see sy aes sane nee es ee aes eee miarcteeletyerarars cs hl ep sels tee 2,400 
IB ackalil denOreokse amet once acnct ore k Seno on Sena Nahe ES Sat 1,800 
GOpper RCL eee eee gee ae Meet See eee ate (fe (eicis Sevatcrme {eee ele 1,800 
Mevils@ne kee seas eee eee eke eee 525 See ans [feta eeteaca igs RO 1, 800 
iHaveMoadowi@necke seme ne sce aes ce ee ee cals se oases he Seeaeeeene 1,800 
Teittloway Meadow Greeks: a. sc22 cae esses See nee or SPrese eee ise 450 
INGwaVVWOOG Gree ke sea cers cee cee eee ees eee bee eta eee nee Bera 2,400 
IBINe\ Cree kate et ee ares cee ce eae moat See secseie Pet ces cee eee fers trae 2,625 
Pine Greek eNorthe bran heen. seer ene ene See seer olncee ceeeee eee See 450 
RipleyiGreGkase.cesticsinse wos oas see vot ceneecce ete Fs a eae ae tees poe 1,800 
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Paiuee Fingerlings, 

Disposition. Eggs. Fry. yearlings, 

and adults. 

Wisconsin—Continued. 

Merrill (Smit hiCree keane oases eee reac cee cee mere core eee eR es ee eee eet see ye 1,800 
Snow Creckitn <- jacsiss chemise sine seat eee oe ee meio ceo s | See eer aera Peers oe 225 
Spring Creeks. = </-2 a2 sisemsis ss seiss sober Seek oes sees [MES eaaes a4 See ee aaa 2,025 
Berlin Arnold Creeks ss nae eee eee sa dit coe alee See Sec REE aoe eee 1, 250 
‘Gisnal Creek SOUtHeBraneh sn. ce cee se gee agen es | et a eel eres etree 250 
Haydon Creek .0 ch) tac te cials cen als sie oes lqeee seta yee ee | pees tetere 500 
Stockwell Creek sni53:22 585lsc dunce bce ee igeealee sees ae eae lnc ten eee a Se memieceer 500 
Wan Herset Creeks c2t8 oe sss seeceed ae dete ase ceacmed tas eee ees (Geena 250 
Wisnoe Creek: - S252 cc sis Abst scicocemec seine ee ee asieeea ace eee Perea eat: 250 
Midway, Halfway Creek.....-.- Soa edis eS oa eee seeaS He Seno Ets [lt ee ne eee 500 
Jostad: Coulee Creek. 22-2. cco sobs Se wo scat cece fo ees [Rate a eee eee coe 250 
Johnson Coulee Creek nie Ade SIE SSE ESE EE ED all mie Oe ENG | Soares 250 
one Coulee Creek: <2 = eines ee eee ee eee tae = oe ple eee OEE acerca cr 500 
Spring ComeeCreek sees ese eee eee e eee erro sere ae ed eae eee eee eee eet 250 
Mondovi’ Cranberry Creek. os. = s28- ase = oe sw sisewets se eee esis =| see ee eee eee 250 
MiUteh! Creek 423 senate cS ewie tec seis seein eee eee eS ee ee eee 250 
Mord Creekeees asses states sows nee oe ese eae eae eee ee pee eeees 500 
Van: Pelti@reeks-.6:20 sts ae yee ana sclesae seaice ett cea Paces a fere eee ee 500 
Wilsoni@repksess-see ae seen eee eens wae GR Eee ollie aco aee el ecw eeereenies 500 
Mount Horeb: Blue Mounds Creek. 25.)3220200 saeels soos dso Secon | na sneer eee 1,000 
Blue Mounds Creek, branches. 2 -2ec cg sei se cee ail see oa ee eee eee 1,000 
Blue Mounds Creek, Mount Horeb Branch..... Be cecg Shc nes Ie emer 1,000 
IBOGGKS| Creeks eke wae sien aes ee ste nin aeeer= sel sae eee ae nee roe 1,000 
Ennd/BottomiCreekia. soe acs seciseees 2 eco ee tee sins serene (pee aaa 1,000 
Mount Vernon Creeksscne a2 se piecre sane els ee cei erie eel ae let etter 1,000 
INOONS Cree keeaee se mac eer ia el= = RAE n er ea eames y4llmsooak csotod 1,000 
‘Nashville: Wostakeiss-sqssencctesk aces 2st ae sets esos cece sl ee Ja sceesk | eee Pe ees 3,000 
ING w Lisbon White, Cree Kae ja ee rie =e ee i | ie ree ae ore 1,000 
Newry. CooniCreek ae see ees eee ee cere oe ee eerie ele | yee ac | eae eet 2,000 
(Ofofopal{ Oherelicn lovesbalelel oe es BS eeS Bee as spo onoseabaccSed4|poseoc soe cod|sdobpeaqscs s4 6,250 
KaickapoowRiven Mast Brame ee oem cece epee ee cere c | eens eee eerie 1,250 
Norwalk Devilsi(Hollow/ Greek jo.5. see ones cece sensi Sees ene a eee nee each seer ee 250 
Morse! Cree kser.42 moe rose ete See are wie als. bista(s eine claret eaidilelsine Seek a Gees eee 600 
RockemaneRumee- oases coe ae eee anos aes = Se ee Weer ene ais Reece ere 400 
Oconto Walls} Spring Warm Ponds .2 soe ee secs cee ae eee eine ore ae ee eres eee 500 
Ontario vBrushiGneekas 54 osee= eens sect sae seine oe eee 500 
COOK ClGCk 5 acc. ck so scloccreee cw anckacs ceetises- eens ss| Sonene-ceee 250 
Pepin, Bogus Creek...--- Soe oaineee 3, 400 
MUMCrepkse ec esses eee 500 
Little Plum Creek : 1,000 
Tost Crecente es: gee cc aesne seis eee wane aeiee eines home E SE ace | poe eee ees 2,100 
Porcupine Creek... ......-----+-+++2+-p 2222222 eee eee eee e|eee ener eee , 000 
Roaring River........----------+ +2222 +222 secre ener ee |e eee eee [eee eee eee 2,400 
LRG poy RAO NSS. Beco se soa cass Sboo oon dea ooSasaocubs nar) Sounds sooo stoos 55506 500 
Readstowm. Andersans|Creeke.- = se cleo ate aa ec sie a= ee eters | cee te eee 500 
BISHOP BEANCDt eas sesscok emacs. eS ins eoes eee ee oes | sels eens heen seiner 1,000 
Black/Bottom Creek 2. 2535 ..5 2 caresses cerns os loa | Seen icine oe Seer eee 1,000 
Brus hehe. sek ee ioe sro ae ste Seale tale Se eg eels eee ciel ee eieeeietareter 250 
(IER AO el eee ese one SP eS orn cence cen Aeamonsoscds| Pomonaddosraldoots nom s50e 250 
Day Creek, East Branch................-.- aber Peter aie Sen Seb Oar 250 
Downey BraniGhces sect at rac doe ode cake ae doeel Seep. aa eee 250 
DralkOsBranchs oc.ct occa coast es ya teranes Seat ine all Scene ence | Oe cee tae 250 
Dufddle Creek: ooh eccansce ceteem an scises secs se alee wee eee eee eee ae 250 
MH Creeke ws. 2 Sco nye Sape srres Rasen eistrslgiale SA S55 a Screener eects 1,250 
Ble Creek Branchiey ce 6 ue Ose new saben a= seiesia|lefac eae eee ye Meee ere 500 
Erkums) Braneh\sascjecsca0cs-eeeekce ees ase eos eee ee eeee Wee aiciseeeeeys 250 
WMianmavan Creek sore ajc a eee ete ere tala) aloe elie es ees eee Ine Sate Sets 1,000 
Hlannarany Run, Bast Braneh--2 63-2225. + 2ece= =| oe ee eee 250 
Mortney RUD si .0 2 et ste eos ee an is eile: Ree Ce ee eres 250 
PialissBranch) csc 2 sss cune um eree es ete ee a | leaker tate” 250 
Harnisoni@reek:Johnsonubranchise i= teers eer | pee eee ral Pee etree 500 
Jacobson! Branches. meme eee tee eee eee [See eee: 250 
TONSONAS|S prt oy UN ee oe eee eee eee ee | Se eee ae We abe See eats 250 
McKinney: Creekeie 22 3) as 2. sc- =e eee eee ee es Pere e eae es | Reena raetes 500 
McSherryiCreek.... {ages aac nes oan eee ea | eee eee Ipeocaeess50- 250 
Medthtimi Creek ices -o. soos eo ae ee nee eal See eee cee Bea See ere 500 
ReedsiCreekey sss... sake Stas wee eee eee ee 250 
Rogers Creek 500 
Seim Branch 250 
SimpsoniBranch<)s.45-5-<-2 52. sees ie eee | See eer ncebaaeonde,- 250 
Siversoni@reekiey 2 425 (ee eres nae eae seme ae | erent |Beccescstoss 250 
Mrout Creekwe irises ses = BORE SEE me eee A cel Lee Aes ase | ayaa pa Ts 1, 250 
Trout Creek wards Branch s.- 2h es eee eee es | pepe eee eee oer, 500 
Wards) Runes set See eo he a Se eee eae Pees ase Reece ees 3,000 
WooodrufisS pring Branch=.. 282 22s seinen -ee pacer eee | peer 250 
Wiymani Runes eee neato a ate oe eee ROO eel le eee 500 
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: ae Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Wisconsin—Continued. 
VOC OLAMILO NPA SEN LOO Kate teretalsieleteislnlainjela wiajeleiatar=aralatalelaterelola(eialolel-la'siefel| eisialeaieernie ce oem neeeeicle 1,500 
(CG EPPO cn on pnocedccosee cubboocoasoone chesboscuE |epsecoceDs.e| | Mare tonne esaie 1,500 
WW OT OO Kemiajayoysislat i= aia /ojateleieieiaieieicreieinlerajeieiels =ialetsjnieiaiel|e elaine sintacolsisial| Siateisrete (as iereiele 1,500 
Richland Center, Melanthan Creek..................0.022------[es BGagadade bonsneseneck 1,500 
Rivenbalish Mann Ckarni ki Creek: snc = «ete ic eesineiciae secede ce s|ltinec cee <sciu| sees saree 4,000 
Kanmnickinnicks Creeks SOUTHIR ON Kose cee neemenan cots ee cnet ecciee ieee eennatee 2,400 
SaulaC itive RGop ples Cree lksasmcce =e erates salectercton isiels ste icrstni=ioe's||[eiotentetietiee ciel semen 1,000 
(OHRSO ORE 5 cco ctoco ads sods ecacop nos soo Su acceeseod Saneeacscrs4 bosesssaceoe 1,500 
SiayGir, lien OME oe ooeaon choose sean Sass senso des goes cess anddes||SoosaceBorod||sebossandanc 1,200 
JKT EN CRT sod Piao SU RAB OSG SRS SOOSE ods = aaS Oboe ne SEesne looeacr Be Ieed Udaamesacarc 2,400 
Sheboygan Falls, Milwaukee River, North Branch.........-. sjste|uisise ers Saag Monanaascecc 1,000 
Mullet River 2,100 
ONOMRiver= P32 sswcmclececisc ec wiceweise seicniss ina] Sean anseeen|useecsonetes 3,000 
Rhine Creek. 800 
Sparta, Ash Run........... 2,000 
Bailey Creek....... z 2,000 
IB CS yO) CY OC Kee aoa te oteie ole late tinl=letalnlnluln\clal~/=/einlalels'=)=l=l='-lelel=ici=i=|ciele nis eis === ol 2, 000 
Ts (ChGGURS 6 Ss ogsncr codecosossscqoagsndude sedosccor ore peocaoeepeee 1,000 
Manno nnVialll evs Cree kesece cess iamiciesnic cles aie a\cioisielele/sieictere'a(=|elayaiqaie anette 2,000 
WolespWalle ya reekess pte ce narra icicle eiooeccie eet eels | Sass cece: 2,000 
(Hanmenrsavialley) Cree Keres cerca siete lale loin sine eletelatereie wisl= eis epelele | sete sieiei oe ele 2,000 
EIST CLOG Kear rete loses alate a saet~niaiala cie/aloisininjs wisteieeworeisteia ee /octe | Seiamiosienmre see 2,000 
MELONS AV alll Cy gC TOO Koarere tay etatate tejarseinieeielamta ale leeieteteiefemeiaiel=elstom | cisiese se asere 2,000 
Hi Ele PS UVer CTC Ke aiwletaiseieelawiealslalowiseioem seein ialeleianiete= [eee ateisnieel== 2,000 
INSTEOI CGE Sao scoceoGnos andeoss0 soos .S00es san soeneecsud Se seeemaaoe 2,000 
IP ARIS Oreo Kesteeye eerste ayeteistsvere steele teisinvorsinie Gers cristo ie oainice Reins ma tare 400 
skuaxal Chale 37 Enea pocnedn bo sanu Se US SoU ROSS Adeses onsed hocacbecpres nobddoanaase 2, 000 
Sayre ke Cee) an Sac so sadn Su suc besa neon auen ee see soaNe| boceoosodece 2,000 
SiaS| Creek ceca siccicisocie as /aiaieisiei etarelstarcie Eisecte sit Beier ei | soem nanaicae 2,000 
Soper Creekeesecacteeeecec eres eaten cee enceem ace baer ee cee eel 2,000 
ISG IOE Wy (ChGG<. ce copgucpacadossetocmecuobaecadounr oceHd secuuseemebe 2,000 
StillwelliCreeks yc <o 2-5 sinicis(ninta ot siniecie ware sae wrcle cracls call waco atcereene 2,000 
Shiite ONE) <a56 docooc shubuososepdo occ dan oasdsoosansod bassosbepbee 2,000 
phat Cree kmeemisae ae sats arse ceieeceieracarelccleaiesisiciereiatt oe bee oe see 2,000 
INDIO CHEEN 65 55.6 Abooopoonoconsenncascoopaoadapesecaes64 ssososocasce 2,000 
WViGSTCTOG Kae eens asisiets miecieiete teicin ee so ties Wareeince hucinw See eee 2,000 
Spring Brook, Godfrey Brook 4,600 
SprineaGreensonel di Creeks ses eee Se wie einicle since cise eeineionice 1,500 
SpLNpeyalleyspbabres| SPV eM Mer eee aaa eeee mec sek eeu ne moa ceiinae "950 
Burgard ti@reels: emcee ccc cisco ee seine wc enices ot asaen ee eee 250 
Cadyp Cree kes seas eacicncine cise eeisiecisenecieaee | seeemecmer es 250 
WAVE Clee ke eetcr eye since miniccierera nye Oe clare ele cies fneetclowe es. 250 
HagleS PrN PRIN ace cco osans cee cence eet ashen |e eee leek 250 
Maui Gallowrly erecr cee con acces ewic eee cate st icnn loos coecneeee 1,000 
HrenchiCreelkec oe ecseecc so: Sas ees wee bocce cen sarescseemel "250 
Gilbent Creek Mid dleyHork-ssoeee eee eee eee ee lee sn ee 250 
Gilberi@reek NorthiHorks semescccseeeceree eee: le nesen seeene 250 
GilbertiCreek;/South Horkse-ccennesees see eeeeee las be deens 250 
Kent gh tsi Cree ke a2 eee once se Sacto meeean or cenelanmceeeiae oe 250 
OOUTIS! Cre kere soeces aes eos ce cercicte Kiesintomtaeiemis| Sw saeltanselere 250 
Mus ys Creeleseo evcnian cone ceanatanhasseeteccest eens acdceacens 5 250 
IMiUTIeS!CRGOK: 5/7905 otc daxeimecise cision sic cieeee ee ot aellececdaioesse 250 
Mines\Creeksi south Horkesnanacereenoceseneeenenioencse cena 250 
Stanley ayiCredkes cee cena saasez hace seer noc ets see e es towwe nec eawenscecsee 900 
COLA KELP (OPUS eels SN re phere i ams a SA er ae re aay eet ene es 300 
Swim) Creekeyac ic Seeker cc nae waica nicl somiomeas catuneele sesame ae 300 
Btitzer eB alli Branchita sesces sack seeee ae euemeeet ba Hane aesisrsieftetaoeose 250 
Beetham Branchiyassaaasceac ce te occ we eeme tema eoeniaene leeesaen ae cee 250 
Benn ers Branch iscsi sicicie gu eee Seu ewes scloeeeemen eee [Bec emeaaceee 250 
ierrette branche sacs sooo. ce cckeen ones cae coece come sae eee ee 250 
HinumeypprucewVall6y/Creekias = cskcc can ac acs Ge soe Se clece see ce nul ea yee ee ne 1,000 
SUPerlOyy les alsom Creekscteicrsissre vice Anseeciere ss cc cceoeoeeere ale mmncen ones ”900 
Mmpire Creek. scssensnceaceteseees SpOSCCORCE Coo soe baneebosoone 600 
Btatenbine Creek accc. ea -ecioceconnescoseeesescsen fons sete ale 600 
Ma vlon eatin som Oreekeny ee crcicne ciese crane cd Sena eee ene | eee een 500 
Beaver Creek.is.c 8. Sica deena bene steccsaseckeceontalsccneesseccs 500 
IBONTSOM Cree koe. acts = aces niclara starts mainline seme | Wace Dewees 500 
iBerssethiOneek sem cteees vce cscs Cees eekas oe see ee ree ae eomec seen 500 
ColwelliCreckee a semcncccsnct een acct scone cue eenemedlaseeee olnctrse 500 
Wurran’ Creeks: Gees oacnscesies sees we ciceaenne cet eeerecen lheneiicecsics 750 
BITISOMICTee kK aeseaswease een wee eee eehie cease cae ees |A occ seek 750 
Pn eebretsom Creeks ecniesc cuca eee wen neous oom see eee los coe sso seee 500 
EITICK SOM CreGle ay saena 3 hae Ne come cee woeeee oe eonea oan o% BR. Seasiceien 500 
ITI CLEGK AA se seers coer ate Waa Roemer en See ete cami coke he eo 750 
MTONCHi Cree ke se seesaw sae ee eeeee nen eee n be came scee loco ecu cence 750 
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Wisconsin—Continued. 
PavlorPerimstid Oreck, cece. eer ay le. ey ne hee a ees PEA See ee 
Kutcher Creeks fac sane oe pies amen Am Bind SO a eee tet 
Retson Creek: eos setae eas ee Rea ede eet ae CS, 
TOW. Creek eee canbe da canta diana en ee aeaes Ue eh eee 


YEAR 1912—Continued. 


BROOK TROUT—Continued. 


Disposition. Eggs. 


Fry. 


Little Silver Creek 
Mill Creek 


IN i@reek eho eae irae et a ok pinot emer eat 
Harrison Branch 
Jones Creek...._.. 


Scuppernong Creek 
WaupacaWaupacakiver: a0 \! 2h (20) s! SOM AR ennnG liad enna ard 
Wausaukee, Elbow Lake..._._.- 
Westby, Springdale Crocken el eed hohe nk a en | oe 
Whitehall Bruce Creskte ss eens etc cemenis 

ee Mill Pond 


Fingerlings, 
yearlings, 
and adults. 
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Year 1912—Continued, 


BROOK TROUT—Continued. 


UT 


DISTRIBUTION oF FisH AND Eaas, SHOWN By Locality AND SPECIES, FOR FIscaL 


Disposition. 


Eggs. 


Wisconsin—Continued. 


Oa clap ialm alo !~|y mn aimhein es Moule minleleicle(eiw atmla\ ele =js\=)~) 


Whitehall, Johnsons Creek 
Pikes Creek 
PLUM Creeks san ee sane ee sone eae oid cies esiiasreiciok sore 
Pollman Creek 
Rumple Creek 
Russell Creek 
Sleepy Creek 
WWielGhi Gree kane cee eet eyes oa re rect elctate arate 
Whitewater, Aurelion Creek 


Bradway, Creekes-ceses ss aac ce cosas sees sais ets | 


Bloodgood Creek 

Gouldi@reeks seers aso coteo- tess eee eae asters 

Spring Andrews Brook 

StecleBrookessete sconces ocean eee eer ce eee 

Whitewater River 
Winneboujou, Bay Lake 
Big Lake 

Blueberry Creek 

IB HU OgEC IVC eee owes te cS Ac ae otal ies eietat a Ret oaote= 

Cutler Creek 


Holbrook Creek............... Doe a Cee scien 

Little Brule River 

MPUGIUSHU AKO os che eee ne see e ce cae here ae mae 

INGbarainon River cs: oo sac es cecs cece emesis 

Winneboujou Pond 

Wonewoc, Crossman Creek 
Gardner: Creekiee ec oe soos eee ee oe coe ten Se cawe sees 
IVIOOGINAN Warners Creeko~. sen nos se aces cmeeee i oeecer eines 


g: 

din'sO aks Creek ete saccme chest << se ceceustssctcects secre see 
ak Creek, South Fork 

BeulaheCrystaly springs | Creekesee oss eee sates ees etn ween 

Sand Creek and branch 


Alad 


Cheyenne, Diamond Creek... 

Lone Tree Creek 

Cody, Clear Water Creek 

Crows reeks eto ee ck oe animate eee tesseisae seen 

Shoshone River, Elk Fork 

Mranli@reekeees eens Hohe cette bacco cntasceee cess 

Greybull, Shell Creek Lakes 

and SremVWillows Creek: share | pe enema Net chic scence meine 
Jiaramsen Slate mishiCOmmission|: =o 52—- 4.2. de6 soe ce ese noes = 

Newcastle, Beaver Creeks. 222. -2222--- Oh ores cae ne te 

Roberts Pond 

Saratoga, Cedar Creek 

ABV Onds.2) is se em CRS eee eo ee 

OTC OT ee keer seen esas seis oe eee eee 

MethodistiCrecksas) he Seite oss eas ces 

INortheake Creeks socetc ccc meme acseeeoseces 

North Platte River 

North Spring Creek 

Pass Creek 

SagoiCreeke 4 eos Cease s.e nse cae enero osceaee 

SouthiSpringi Creeks 25) ace sess ee eee cee eee 

Sheridan, State Fish Commission 

Sundance beaver: Greek is. 5.25242 s os Jas ~ Sats Sona eee caiesees 
Beaver Creek, East Fork 

Beaver Creek, West Fork 

North Redwood Creek 

Spottedtail Creek 

Sundance Creek 

Thermopolis, Owl Creek 


Tokyo, Imperial Household Department 
Totala 


ec cc cere ee ee ee re ee ee ee ee ee ee ee eee eee ee ee ee eee eee 


Fry. 


‘Fingerlings, 


yearlings, 
and adults. 


3, 000 
4,000 
6, 000 
3, 000 
3, 000 
3, 000 
3, 000 
4,500 


Se 
Sse 


613, 100 


@ Lost in transit 102,350 fry and 11,400 fingerlings. 


4, 873, 694 
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DISTRIBUTION OF FisH AND Eaes, SHOWN BY LOCALITY AND SPECIES, FOR FISCAL 
YEAR 1912—Continued. 


SUNAPEE TROUT. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
New Hampshire: 
akejsunapes; bake Sunapee ia. os 2eajen< see ine cee eae een atte wee eeeene 249 TB NE sce ceesaee 
SCOTCH SEA TROUT. 
Maine: 
Bast Orland, \CraigsPOnG2 sas 52 aside nfs anniv neelems eeinije tect cer eee ce ete a Seer 3, 800 
Bast Orland; Heart Pond .: . 2. c2ig cement at wece nsec esse asee apt |saeweciesseer aa oes eeeeee 6, 772 
Totals. ico rasa cde hae ee een ce age eeiss eaedelee en ceselie< cious na) 5 ene eee ee | Meee ee 10, 572 
GRAYLING. 
California: 
DissOn Ss tatewishi COMM IsSiON eee se ees eee eee eee eee tee eneeeere SURO Seo oeceqded bouegeqscco> 
Colorado: 
Creedevapplicants. 2 sec occas > eee she oaacemesee i aoaeer cence DON000 | Eee erecee see memaesee eet 
Denver State fish COMMISSION. .- 222 =e aoe eee aeteeeee eee 255000) | 2453 eis] a2 ieieeere 
Montana: ’ 
ButtesapplicantstA sen coseonc eee eee ee er ee eeeC eee 75; 000)| 305% Ser 5ce Se seco 
MO Gale see een ssn) sane sa eeeeee eerie eee er saree erence ZOO (O0OK| See tase cee Eee eee 
CRAPPIE AND STRAWBERRY BASS. 
Finger- Finger- 
lings, lings, 
Disposition. yearlings, Disposition. yearlings, 
and and 
adults. adults. 
Arkansas: Missouri—Continued. 
Helena, Mississippi River.-............ 23, 851 Matson, M., K. & T. reservoir......... 800 
Wynne, Kallone; Pond ieee. ..ce- aes 50 Neosho; ShoaliCreek: = 92 -cc--s--+--=- 600 
Colorado: Pierce City, Clear Creeks 222 2ete5 250 
Fort Logan, Rucker’s lake............ 400 Purcell, Bradford’s pond 100 
Pueblo; i\Chew7/s pond 322 s<ecm cae 300 Reeds, Spring Riverass-scsesseeee= ae 500 
Tlinois: Springfield, Fallin Lake... 150 
Carbondale, Andrews Lake.........-.. 20 Thayer, Boyd’s pond......-.- 200 
Chamness Lake. . iat 20 Weaubleau; McCracken Pond........- 150 
Ogden’s lake_.... aie 20 || Nebraska: 
PhillipsiPondt=s=e--s.22 20 Falls City, Maust Bros. Spring Lake. - 200 
Whiteside Lake.......... 20 || New York: 
Golconda, Lake Avalon.........-....- 20 Gloversville, Mountain Lake.........- 75 
Hillsboro, Pocock Farm Lake..-....... 20 Van Dewbergs Pond...-- 75 
Mahomet, Sangamon River.........-.. 300 Woodwards Lake........ 75 
Meredosia, Meredosia Bay...........-- 75 Olean, Alleghany River..............- 150 
Shepherd, Sni E Carte River........-. 160 || Oklahoma: 
Springfield, Culver Farm Lake......-.- 20 Ardmore,Ardmore Rod and Gun Club 
Waggoner, Deer Lick Pond........... 20 LakeyNo:2 2236.0 eee 200 
Indiana: Grove Wakesen-eesteee eee oes 200 
Bloomington, Fulwider’s pond........ 16 [Invarary, Pond 595-22 22225: 300 
Quarryseond=---ces-2ee 16 Lake Humedale............ 200 
Corydon, Kings Cave Lake............ 16 Loves: Waker £ oss saeieaseen: 200 
Edenburg, White River, East Fork... 48 Masonisi ponds sseseee scenes 600 
Hillsboro; Beaver Wake. ......--.-.... 16 Altus, Howler Wakes sseeeesseee se 24 
Jaspers sWilloweP ond 222s 2-scee scarce 16 Anadarko, Hog Creek. ........-...-.-- 36 
Madison) Bip iCreeke acne anes seer seco 48 Washita Rivers... -sce- 2a. 36 
Reelsville, Kine?sipond 2s 4-2-2. 22 252 16 Davis, Courtney Pond...............- 200 
Shelbyville, Brandywine River....... 48 Eldorado, Sandy Creek............... 24 
Tennyson, Byers Pond: 2-2 2.-----.-.- 16 El Reno, Rod and Gun Club Lake..-. 300 
Lake Olentice...-.. 2.2522 32 Enid, Spring Valley Lake............. 24 
Vevay, Brown's ponds 22-245. s2s2.2-- 16 Hrederick, Jones; Pond) 42-eseeee see. 12 
Towa: Headrick, Young’s pond. . ee 12 
Bellevue, Mississippi River........... 44,300 Hinton, Cleo Lake. .-....... ace 24 
North McGregor, Mississippi River.... 14, 500 Hobart, Boxley/s pode. e-see eee 24 
Minnesota: Hobart Water Works Reser- 
Rushford, South Rushford Canal...... 150 VO fac pai eee Oe 24 
Missouri: Hydro; Hunckspondseseeee eee eee eee 190 
Birch) Tree; MirrorsPondeearessesese sae 100 MceAllister;|Cole/silakeie == a-seeeeeeeee 200 
Golden City, Cross’s pond..........-.. 100 Marietta, Blake’s pond..............-- 100 


Koshkonong, orchard company pond. . 250 Mountain Park, Bermuda Lake......- 12 
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DISTRIBUTION OF FisH AND Eaas, SHowN By LOCALITY AND SPECIES, FOR FIscaL 
YEAR 1912—Continued. 


CRAPPIE AND STRAWBERRY BASS—Continued. 


Finger- Finger- 
lings, lings, 
Disposition. yearlings, Dispositicn. yearlings, 
and and 
adults. adults. 
Oklahoma—Continued. Texas—Continued. 
Mountain View, Jones Lakes........-- 24 Comanche, Flemming Lake........... 75 
Noble, Blackwell Lake............-.-- 100 errish Wakes nie 2 ee 75 
Tishomingo, Big Sandy Creek.......-- 250 Roberson’s pond.........- 60 
BlUePR Iver ae ae asses ee 300 Corsicana, Cooksey’s pond.......-..-.- 90 
Eastwood Lake.....-...-- 200 Kirven'spondios 22 sss se. 40 
Mulewlaker soc: sate... 300 Loveake -ens see. scene 50 
Pennington Creek......-. 200 Odd Fellows Pond......... 75 
Rock: Creeks io sae ccnic< 100 Wihitten/s pondee sees sass 125 
South Dakota: Crowell, Russell’s pond.......-.------ 50 
Seneca, Brogan! Pond ssa ae-1- > se ise 100 Dale pHurstPondeetes sess see ees 30 
Tennessee: Dallas, 'Cockrellis ponds! 2-2----2--2-5- 100 
Hollow Rock, Holcomb Pond........- 100 Dowdyabakectese was eee ee esse 150 
McKenzie, Clear Lake...........-..-..- 250 White Rock Lake.....-:....... 400 
paris Clanys PON =. 2-2 soe nee 100 Datura, Herrings Pond..............- 75 
Texas: Del Rio, Hamilton’s pond...........- 50 
Albany, Cook’s pond.......---- eae ae 80 Thomas Lakes. . 5-5... 2. sae 100 
INailisipondsene a= cec-n-/=>= > 240 Detroit, Caton Lake ...........- ocnoe 30 
Archer City, Powell’s lake............ 50 Detroit Club Lakes. .....-..-- 190 
MownPhondsesese. sees” 100 Gooch Wake sare Sasso se sae 100 
Arlington, Beckham Lakes-.........-- 50 Guestis pondeseos-ssee55- eee 30 
Aspermont, McBroom’s pond......-... 80 Samiple’sipond-..20----4-=-=- 30 
Athens, Dalrymple’s pond..........-- 20 Hastland Jones Ponders sees. ssa eee 50 
John Quincy Lake..........-. 100 El Campo, Morrison’s pond.........-. 50 
Round Waker. e.-sss--- 211-1 100 Enloe, geoudis DONE Sasa eee see 50 
Sunsetalakese see sseeeee eee 60 Redus Pool..... Licntae eae see ciee 25 
MurtlewWakesa: a. =cseosece ee 100 Wihiteakers)Pond= = .2--4--2s.- 50 
Austin, Bachman and Jourdan Pond.. 50 Fairbanks, Hillendahl’s pond.-....-..-. €0 
Daugherty; Ponde-. 222 ---.---- 20 Holtpold?spondeee sees se. 60 
DubesPondee: sssecc- sss cse=- 20 Floresville, Ewing’s pond............. 30 
olsonvEon dees. sess sees ere 20 Floyd, Hise Pond..... eet ersne ates 40 
Rosspeon dea stiee sctice = 20 Fluvanna, Brownings Pond No. 2..... 30 
Shoal Creekie.....cce22 eee 100 Fort Worth, Reynolds Lake.........- 40 
Avinger, Hearn Pond=.2-2-2--<-----< 20 Mrost;;Hield/sipondi-seecerees cece 50 
Ballinger, Benabedas Lake.......-.-..- 100 Garrison, Irwin’s pond.......-.-.....- 100 
Currie?s pond 22-22 -5-5>5- == 20 Little Joe Lake............- 100 
Bangs, Fitzgerald’s lake............-.- 30 Germania, Mustang Draw Lake....... 50 
Fitzgerald’s pond.............. 30 Gilmer, AnglesLakeras-a--2- ess s-cee 50 
WillowiBake..-accs8.-8 fe decc2 20 Douphrates| Pond: 2. ..---2-= 75 
Bardwell, Wrights Lake .............. 75 Mackey?s)ponditiesscesas-secee 50 
Bay City, Cleveland Lake..........-... 100 Oaks'!Wake.s.asso52 chesincceeee 200 
Beeville, Dougherty’s MOndeeereeeee 50 Ginger Himory, Pondine-esece- ieee 115 
Bennetts, Bennetts Lake.............. 50 Gordon, Palo Pinto Creek.......--..-. 100 
Blossom, -Bell’s;pondie. 4.222425 sa. 30 Grandbury, Connally’s pond.......... 60 
Bliotizsmondeeceeseeee sess. 30 Grapeland, Darsey’s pond...........- 40 
VANS PAK 92 35 crcioeie see st 230 Myrtle Make 22022 2-222 ef 100 
Hosters Pond esscae es ee 100 Tyre Lake .\s.see oS -5 cc's 50 
IMiMeyROnd es ase eee seks 50 Willow Bakes j--52o2622< 50 
ReadvPondese sh... cene sel 50 Wootens Lake...........- 100 
Simmonspeondess sesees since 40 Haskell pigsPondee wes seee cess eee 25 
Merrell’sipon dese acs 2-22 eae 100 nuiphessPondessas-cseseenees 50 
Westbrooks Pond.........-- 30 Henderson, Shawnee Lake.........-.- 50 
Blooming Grove, Langston’s pond... . 50 Hillsboro, Hillsboro Park Lake....... 100 
iBonhants TaylonsPonds..ss ss. 222 ee. 100 Houston, Dickson Pond...,.........- 90 
Bradyasnulerseondesssccesseesee sose 100 Hubbard, Calloway Pond........... 20 
Brenham, Brenham Club Lake....-.. 100 Chapman’s:‘pond........... 20 
Brookesmith, Live Oak Lake.......-.. 100 Matson bakes esos. ea. o- 40 
Bronson; Crystal Lake... 2. -2.22222-2- 50 Mayfield Pond: ....--...:. 50 
Startifakem ees tee ee 50 Huntington, White Perch Lake......- 100 
Brownwood, Cascade Lake............ 80 Jacksonville, Club Lake..............- 100 
McChristy’s ponds ...... 100 Parkdbake’s xc. ccacsss= sc 100 
Bruceville, Clear Lake..._...........- 75 Jasper, Newman’s pond......-.-.-..-.- 50 
Buck Macnolia Wakes.c-.222-ss scene: 150 Kaufman, Barrett’s pond....-......-- 50 
Burlington, Nolan’s pond 50 iBondésipond) <-e- es eeeeecce 50 
Burnet, Cheatham’s pond. 30 Brush ake. .3. 5.5: 22-15 = 50 
Burton, Watson’s pond 50 Burtons’sipond'. ..../.----- 50 
Caldwell, Oliver Lake................. 100 Koster Lake... 52.2.2 2-2-2582 50 
Canyon city, Paladora Creek.......-. 200 McMullen’s pond.......-.-- 40 
Terra Blanca Creek... ..| 100 Mijaalands Pond..........- 50 
Carthage, Mystic pond...............-. 60 Morrow Lake..........:-.. 60 
Clarendon, Bell’s lake................. 50 Mulkey Lake.......- SSA 60 
SinkiWakeweeenseoscees aes 50 Murdock Lake......-...--- 40 
Timberiakess- 2... 22-2 75 Park Lake's seo sats sae 50 
Celina) Lake vHurons--- 2.522522 52.--- 100 Shady Grove Lake......--. 60 
Clarksville, McCoy Country Club Lake. 50 Sudduth’s pond: .--.-----:- 50 
Cline} Turkey Creeks. scene eens 200 Tavlors;pOnds-sereecee cee. 50 
Colorado, Forest Creek................ 100 Turney, Porides Sosse-e-2-e- 50 
Jarman Wakes eos. .cees sens | 50 Kerrville, Bear Creek................- 100 
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CRAPPIE AND STRAWBERRY BASS—Continued. 


| 
Finger- | 
lings, 
Disposition. yearlings, | Disposition. 
and | 
adults. || 
|| 
Texas—Continued. | Texas—Continued. 
Kerrville, Guadalupe River, Burney | Santa Anna, Windmill Pond......... 
Spee Branchs. 2s 5 sen-5- 50 || San Angelo, Bridgeview Lake.....: ape 
Indian Hollow Pond.....-- 30 || Concho Rivers 3c. 
Lowry: Wake... -22--s-25- ake 40 |; Concho River Lake...... 
Powerhouse Pond......-.--- 60) Hallmark’s pond......... 
Schreiners Pond...-..---:.- 30 | North Concho River. ..... 
Town Creek =< -225- Seeeesales | 100 || San Antonio, Blue Wing Lake........ 
Lampassas, Collin’s pond............- 30 || San Diego, Woods Lake .............. 
Lampassas River, Sulphur || San Marcos, San Marcos River.....-:. 
Wonks. too nsierss oes 100 Shepard’s pond.........- 
Sulphur Creek Pond...... | 100 Seguin, Erskines Ferry Pond.....-...- 
Lambdin, Smith’s pond.............. 50 Geronimo Creek. ..-.-.-- pene 
Wild Rose Pond........ a 50 Guadalupe River-.2 32-2 --ce-- 
Lillian, Thompson Lake.........--...- 75 Long Willow. Pond. 2222-222: 
ihittie, Quake) Clare. 2... oss. e eee | 50 || Shamrock, Sweet Water Creek Pond. . 
Lockhart, Smith’s pond.............-- | 50 || Snyder, Crawfish Pond............-.- 
Strawn’s pond.......-.-.-.- 50 Johnson?s' ponds... o---sssea5- 
Longview, Longview Club Lake...... 100 Wiaskom) Pond -tencs seen 
Minnies sake = eee eee 40 Sprinkle, Six Mile Lake.......-......- 
Loraine, Brownlee Lake.........-.--- 25 || Stamford, Hughes Pond.........--.-- 
Lufkin, Brookshire’s pond.....-....-- 50 || Stephenville, Bosque River..........- 
City; Reseryvoir-s. 25.55. = scsi 100 Streetman, Milligan Pond...........-- 
bake Myniadee ona oscseen ree 100 || Southerland Springs, Willow Creek. . .| 
Pondexters Pond. .-5-----)22= 50 || Sylvester, City Lake.........-.......- 
Mabank, Hearn’s pond..........-....-. 100 |, Farley/sipondie. sees sees 
Mathis, Ideal Reservoir...........--.- 40 | Hambright’s pond ........- 
Maydelle, Odom Pond...............- 100 || Plum bake 23.222 sss eee 
Meridian, Duncan Pond............-. 40 Terrell, Bowler Wakes soe -eeaaaceeeee 
Mertzon, Byler Creek...........--...- 100 Griffiths) Wakeo222-24 seu =e- 
Dove: Creekaws seceis a2)s<i:maeee 100 |) Raleyisipondemcenceee eeenee 
Lopeze Creek...22:.-<sic< sk e- 100 || FRoseLell akete ss-eeee- eee 
Middle Ronda eesseceseeeee- 100 Terrell County Club Lake..... 
Sherwood Creek...........-- 50 || Waters) Lakest.;. Sosee- sseeese 
Springi@reck:sesccts-eseereoe 100 || Thornton, Bighill Gin Pond......-.... 
WipperPond sco. estas seer 100 Timpson, Wedgeworth’s pond........ 
West Rocky Creek........-.. 100 Tyler, Black Fork Creek.............- 
Mexia, Hughes Pond........-..- eee 50 Country Club Lake...........: 
Mumeger’s pond. = 22.2. -sene eee 100 Fielder’s bridge pond......--..- 
Smithvkondese.--. eee ee See 50 | Head akes fio 255.6 aseeeeee 
Midlothian, Grimes Pond........--.... 30 Lakewood Wake: 3.5. --- 5. s--= == 
Mineola, Shady Pond...........-.:..: 60 |! Lindsay Balke ssi. oe ate eces 
Mount Calm, Ferguson’s pond........ 40 || Long ake 6 s<.caclteoe hic cewee 
Mount Selman, Crawford Lake........ 50 Rowland Wakesas-2 epee ees a 
Nacogdoches, Poe Lake..............- 100 Shamburger Lake-s2--csce-- 02. 
Shawnee Lake.......-.-- 100 Smith Maken see s--ce eee 
Naples, Belcourt Pond...............- 90 Smith?s ponds seas. sess sere 
Navasota, Anderson’s pond..........- 30 Stokes Lake! .5..: Sip2sssc eee: 
Newcastle, Belknap Lake............- 50 Water Works Pond....-......- 
Johnson’s pond.........-..- 50 Uvalde; leona) River. 22 sees ree 
Palestine, Allen Lake............-.... 100 INuecestRiverssacocme- eee eee 
Bear Lake 2..5 se sclissemennl 100 Vernon, Condon Spring Lake......... 
Blacks Wake 22 sso<sce eee 100°||) Waco; Days lakes. 2 -222-- oa pate 
New Kirk Lake............ 100 |) Hollands Pond 
Phillips Wakescoee asses ee 100 || Phillips! Ponds s2s2425) eee 
Paris, Gordon Wakes-csccce -eaeeee eee 100 |) Standefer’s pond.........---.-- 
Hearons Ponds ctes ee cste ce ae 40 Walnut Springs, Stinebaugh Lake.... 
Idlemore Lake.......... nee: 50 Water Valley, Club Lake.........-..- 
menelope, Ender Lake.:\<----22--5--- 75 | Irrigation Lake.......- 
Pharr, Henegar PON eat ker SS sceeeee 75 North Concho River. - . 
Pittsburgh, Davis Club Lake.......-- | 100 Weatherford, Sanchez Lake..........- 
Fernadale Club Lake..... 200 Webster, Burton’s pond.........-...- 
Plainview, Slaton’s pond............- 100 Wills Point, Fields Lake.............- 
Pritchett, Spencers Lake.............. 50 MakeiWiews s2sesce sane 
Quanah, McDonalds Lake............ 50 Lake Jamison 
Swearingen Pond....... =f 50 Winnsboro, Rosalee Pond 
Reagor Spring, Kings Lake ae 75 Wortham, Lake Manning ee 
dicesHarper’slake ye. seceree-hesene oe 50 Cedar Lake: .'5.5-fe2-s ese 
Oak: Ponder dncacceelcenee ne 50 || West Virginia: 
Richland, Edgars Pond..............- 50 Berkeley Springs, Cacapon Creek ..... 
Rockdale, Randles Lake.............. 100 Buckhannon, Buchannon River...... 
Roscoe, Ohlenbusch’s pond........-.- 30 Shepherdstown, Potomac River......-. 
Rudolph, Punta del Monte Lake. ..... 150 
Sagerton, City Lake............-.....- 50 Totaliasn soe ic cc8 sass eee eee 
Santa Anna, Robinett’s pond........- 55 


a Lost in transit, 400 fingerlings. 


Finger- 
lings, 
yearlings, 
and 


adults. 


1,962 


117,303 


et oe ae 
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ROCK BASS. 


Finger- 
lings, 
Disposition. yearlings, 
and 
adults 
Alabama: 
Mobile, Black Fork Creek...........-- 100 
Nauvoo, Hunter’s pond.............-- 100 
Arkansas: 
Gurdon, Abbott’s pond............--- 500 
Helena, Mississippi River...........-- 2,015 
Mammoth Spring, Spring River.......-- 300 
Georgia: 
Atlanta, Kimballville Lake........... 75 
Ossahatchie, Ossahatchie Creek......-. 50 
Illinois: 
Aina utkins Ponds. csc ees nee are 300 
GhestersGant, Ponds. oo 02 alto. «mise 400 
iMerrin, Railway Lake.......-.-=.---- 200 
Thomasville, Northwest Pond.....-..- 200 
Indiana: 
Austin, Oard Springs Lake........-..-- 100 
iBatesvilles Busch) Ponds). -s------- 150 
Quarry PONG see e pan ae cae = 150 
Bloomington, Letitia Ponds.........-.. 150 
QuamynPondess- cece -s- 100 
Camden. Hout/spond..=+-- 2-1 ~ <<< 150 
Chrisney, Sibrel’s pond...........--.-- 100 
Elkhart, Simonton Lake.............- 800 
Greenfield, Boyad Pond............--- 100 
Indianapolis, Laycock Lake.........-.- 150 
Jeffersonville, Government Pond..-..-. 200 
Wittless Maller’sspond.--- 525-5. - <<. 200 
Logansport, Oakridge Pond..........- 200 
Sulphur Spring Pond..... 100 
Memphis, Silver Creek. .....-....---.- 500 
Oakland City, Water Lily Pond....... 150 
Osgood, Benham’s ponds.......-.---- 200 
Rapley; Onde soya oa re 100 
Portland, Nixon Gravel Pond......... 100 
Red Key, Fishbacks Pond............ 150 
Rochester, Pleasant Valley Fish Pond. 150 
St. Paul, Hendrickson’s pond........- 100 
Sardinia, Tremain’s pond..........-..- 150 
Sheridan, Dunbar Lake..............- 200 
Somerville, Martin’s pond...........-- 200 
Sunman, Johnson’s pond.........-...-- 150 
. Schneider’s pond...........- 100 
Towa: 
Kirkman, Happy Valley Pond........ 200 
Manchester, Maquoketa River......... 5,100 
Kansas: 
Comiskey, Troutman Pond........... 200 
Edna, Kendall’s spring pond......-.-.-- 300 
Fredonia, Rainbow Creek............- 750 
Junction City, Country Club Lake.... 500 
Wehiohs Clearwbondess-0 ces ace. a -t- 200 
Kentucky: 
Bank Lick, Lampton’s pond.......... 150 
‘Berea, Moore’s lakex..22-2.222025e)s0 6s 150 
Burmside, Otter Creeks sacse eee cciee 500 
Campbellsburg, Scott’s pond........-. 100 
Crayne, Blue Fountain Pond.......-. 100 
Wonerail; Home Pond:.---2- +--+. =. -- 150 
Erlanger, Blankenbeker’s pond....... 150 
Locust Grove Pond......... 200 
Fort Garrett, Oaklands Pride Pond... 100 
Moster,;Miller’sijlake.= -.2. 5-05 ssess-5s- 150 
Franklin, Cavett’s pond...........-..-- 150 
Merrapini@reek2~ . 5. . = <2< 1. 300 
Fredonia, Crider’sipond-...-...--.-... 200 
Grayson Springs, Witten’s pond....... 100 
Hodgenville, Middleton’s pond......-.. 200 
Lebanon, Wood Hill Pond............ 300 
Maysville, Williams Lake............. 150 
Moreland, Bonnie Lake............... 200 
Panis; Burke Pond: sce cee cose sais sine 150 
MooheyZs; pond So - sc cee)2 <= sim inle 150 | 
Princeton, Osborne’s lake...........-. 400 
Richmond, Comb’s pond..........-..- 100 
IPIONeersPONG!s (oe ikcies.cicieis 150 


ae 
ings, 
Disposition. yearlings, 
and 
adults. 
Kentucky—Continued. | 
Rocky Hill, Oller’spond ..:.....--.--.- | 200 
Rowletts, Brunson Pond............-- | 100 
Trenton, Waller’s pond. .:....-...--.-| 150 
Versailles, Camden’s pond......-...-.-- | 200 
Walton, Lesch’s pond). -.29.22..2224.- | 200 
Walsonisipondses: sss osecen 230 
Louisiana: 
Ponchatoula, Howe’s pond.....-.-...-- | 100 
Maryland: 
Baltimore, MeKinstry’s pond......--- 200 
Millersipondts o2-2ee5- | 300 
Landover, Eccles Pond.....---------- 200 
Sandy Hook, Virt's pond... -2-0..----\4 400 
Severn, Severn Ponds....-.-..--..---- 1,000 
Mississippi: 
Amory; Vaughn's pond 2--2------.--- 100 
Bay St. Louis, Perrin’s pond 100 
Cuba; Walder’s pond). -2---. 32. 100 
Guntown; Willow Lake. 5.c-<¢ 5-5... 100 
Landon, Albrecht Pond..............- 100 
Macon eM sibalkcesse sae cite olen seein * 100 
iPheba Gosa7s POnGee see eee n= - 100 
Starkville, Christopher’s pond.......-- 100 
Valley, Brumfield’s pond.......--.-.. 100 
WESSOTIe Es SH On Clee erates tere rale = 100 
West Point, Duke’s pond....-.......- 100 
Sand ydalkesso saci ae 100 
Shiolelic JetoyaVole. Se oenee seas 100 
Missouri: 
Lebanon, MeNeils Spring Pond........ 200 
Mansfield, Echo Dell Pond.........-.-. 300 
Neosho, Hearrell Branch.........-.-.- 6, 900 
Springslakes se eees-e = see mnie 300 
Newburg, Little Piny Creek........... 1,000 
Parker Ponds.< 2 «sees <2 500 
Richards, Richardson’s pond.....-.-..- 300 
Rolla, Big Dry Fork Creek. ..........- 060 


Cave Spring Creek............-- 


pat pak ek 
=) 
=! 
S 


Little Dry Fork Creek.......... 000 
Waltz: Creele S: = 25 28S ck oc .cciss 500 
Weldon Springs, Spring Lake.......-. 300 
Nebraska: 
McCook, Leland’s'pond).:.2:.......--- 150 
New York: 
Poughkeepsie, Lyon’s lake..........-- 325 
Walden, Wallkill River............... 400 
North Carolina: 
Wikin Bryan tS pon Gee ce. <a) ie 15! 
Swaintsiponde ses -eecis a1ecieys 150 
Four Oaks, Lassiter’s pond...........- 150 
Goldsboro, Tara Farm Pond....-..-.... 300 
High Point, Beaufort Lake...........- 100 
Kinston, Jericho Fond. s22 22 ses nce 1,000 
Marstomsila kere. see. ce see 300 
ikeaterell Grissom: Pon ges. se--seee- 52 150 
Richfield, Rowland’s pond.......-.--- 200 
Thomasville, Amazon Reservoir...... - 100 
|| Ohio: 
Cumminsville, Willow Pond.........-. 200 
Oklahoma: 
Atoka buiwana Creeks 22.20.55 - 25 32 200 
Elk City, Murphree’s pond..........-- 75 
BleReno; Grigsby, Pond... -2.--------- 300 
nid sBolesweOnGs. sec... 22 2 sce sence 75 
Romeynemngersiakes: 2.5. cts esinte minis 150 
Hitchcock, Schenks Pond.........---- 7 
Ey dro HIMeCK{SsPONG nance aeons =e 400 
Mangum, Wright Pond......-.....--.. 7 
Meridian, Johnson’s pond ......-.----- 300 
Malotirrms SW epR Vel es aaa oe ai-ois=reis are 600 
Rocky, Wines pond .- 25sec <2 75 
Siiarts BOWersiL On dresses seem esse 150 
Yukon, Cow Creek ond 200 
Shill Creek Pond.....-........ 200 
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ROCK BASS—Continued. 


Finger- Finger- 
lings, lings, 
Disposition. yearlings, Disposition. yearlings, 
an ; and 
adults. adults. 
South Carolina: Texas—Continued. 
Wasley, Leslie’s:pond::...-.......--..- 200 Hubbard, Old Jones Pond.........-..- 50. 
Tennessee: Jourdanton, Galloway’s pond..-.....--. 25 

Baxter, Massa/sipond sues ncas soesee ee 200 : Preston/s/ ponds s-o--ss--- 25 

Bufialo; Petty: Pond=-20-22.-2------ =. 200 Kerrville, Live Oak Pond...--.......- 30 

Chattanooga, Lake Lookout.....-...-. 800 Lampasas, Anderson’s pond.......--- 50 

Simpson’s pond..-......- 200 Phelan’s pond=--)s-sess-e5 30 

Clinton, Moore’s pond.......---...---- 200 Weaser Ponds 2 o5s00s.-ere 40 

Franklin, German Pond....--....--..-- 300 Lindale, Lone Pine Pond...........-. 30 

Gallatin, Perlite’s pond.....---.---..- 250 Lyons; JahnsiPondi.) 25 seas. epee 20 

Hollow Rock, Groom’s pond........--. 200 Mount Calm, Milner’s pond........... 90 

Phillips’s pond......... 100 Paris; Lewis Pond@ ass so eee cece seer 50 

Jena, Waterloo Stock Pond.....-.....- 200 Pittsburg, Ferndale Club Lake..-...... 165 

Knoxville, Hensley’s pond..........-. 200 Rogers, etter Vake-s-. 2s: sees- sce 40 

Lewisburg, Snake Creek Valley Lake. . 250 Rusk, Dickinson’s pond...........---- 100 

Mount Pleasant, Sugar Creek, West San Angelo, Stout’s Pond...........-. 70 

IND oh one eeeben tae caecnnepe ns ceo te 800 Santa Anna, Byrds pond ..........-.- 30 

Murphreesboro, Howse’s pond......-- 100 Cobb’sipond= ease: 20 

Orinda} WillowsPondesssiees sass ee 200 Mountain Home Lake... 20 

Palmyra, Lake Richard.-......:...-.- 150 Walliams) Ronde sss. =-- 80 

Ridgetop, Derseweh’s pond....--.--.--- 100 Sherman, County Farm Pond......... 30 

St. Bethlehem, Slayden’s pond......-. 200 Taylor, Schwenker’s pond eee 15 

Shawanee, Snaveley’s pond......--... 200 Winsboro, Cypress Pond............-- 30 

Springfield, Farthing’s pond.......... 250 || Virginia: 

Tazewell, Parker Pondeese es seco nse e-- 200 Adsit; Raney7s pondeemsns_s-eeeseeese 200 

Tennessee City, Willow Pond........- 300 Bedford City, Dennis Pond.........-.- 150 

Tullahoma, Nabring’s pond.-.........- 250 Benhams, Greens Creek...........-.-.- 600 

Whitwell, Sequatchie River..........- 750 Charlottesville, Hartman’s pond....-.. 600 

Texas: Fall Creek, Hatcherson’s pond....-.-... 1,100 

Alto, Liles Make! nes ona stins sce oes 40 Farmville, Ligon’s pond. ...-.....-... 200 

Asherton, Schumann’s pond..-..-....-. 20 La Crosse, Vaughan’s pond.. 400 

Austin, Hielscher Pond.......-..-.--- 20 Milford Cool baker. see nese oa nse neces 500 

Avinger, Sarber Lake 2 --------~-.--< 125 Tacoma blair/s POnGsee cose en eee 300 

Bangs, Strange’s pond... ..-2----.---- 20 Troutville; Harvy Pond:) ss:.0s-.-- = 200 

Bullard, Glasscock’s lake...........--- 50 Richmond, Falling Creek...........-. 800 

Campbell, Baughman’s pond...-....--- 20 Holly Spring Lake.......- 400 

Cumby, ‘Pearcy Spond=s.------------% 20 Rediord?sipond 22-5... ---- 800 

Detroit; Club Pondee eee sees sees 20 Scottsville, Jones Pond...........-...- 300 

WiardSbonde sss. secs see 60 South Boston, Oakland Pond......... 200 

Franklin, Fulton-Love Lake....-....- 60 Warren; Gibb7sipondere ss. -- sees 250 

Gainesville, Rock, Greeke se saee ee ea nee 100 Woodlane, Cedar Pond............-..- 250 
SpringiCreek- see ose eee ce 100 || West Virginia: 

Henderson, Black Jack Lake.......-..- 40 Berkeley Springs, Cacapon Creek....-- 500 
Brown Wake... 222-2... 22: 100 Shepherdstown, Potomac River....... 4,502 
iParkers)pond see soo ee 30 Woodland, Yoho’s pond..........-..-- 435 

Houston, Weiner’s pond......----...- 60 ————_—— 

Hubbard, Mayfield Pond............- 40 Total Go. <2: cece cescons seer 65, 642 

WARMOUTH-BASS. 
Alabama: Mississippi: 
Maxwell Switch, Winston Lake......- 150 Harriston, Richmond Hill Pond...... 200 
Georgia: Valley, Brumfield’s pond............- 150 
Midland, Midland Lake..............- 125 — 
Maryland: Totals <2. 2% «sate See ee eae 2,971 
Great Falls, Potomac River. ........-. 2,346 


2 Lost in transit, 625 fingerlings. 
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SMALL-MOUTH BLACK BASS. 


Finger- Finger- 
lings, lings, 
Disposition. Fry. | yearlings, Disposition. Fry. | yearlings, 
and and 
adults. adults. 
Arkansas: Kentucky—Continued. 
Batesville, Wagon Wheel Danville Wiackivels eee sees see 900 
ree kee feceacise nese e ose Balto ke 120 Hanging Fork Creek }.......- 900 
Farrell, Farrell Lake..........|.... saad 240 Knob Lick Creek..-|.......- 900 
Mammoth Spring, Warm McRoberts Pond ssf. 2552-- 900 
HOPKICTER KA se eae ce sae seetees 350 Rolling Fork Creek.}........ 1,800 
Pocahontas, Eleven Point Elkhorn Station, Elkhorn 
FRIV Ob aaa tse Cera ecto eam sac 240 Rivers. .-|scccsee- 600 
Wayne, Killone Pond........|.......- 50 Georgetown, Elkhorn River-.|..--.-..- 750 
Connecticut: Hopkinsville, Lake Tandy ..-|.-. ace 600 
Middletown, Jobs Pond....-.|......-- 100 Little River....|......- 1, 200 
Norwich, Garden Lake.......|......-- 100 Lawrenceburg, Salt River. ...|...-.-- 400 
Oxoboxo Wake:....s|-2-.-.-- 100 Sherman, Sherman Lake.....|.....-.. 750 
West Cornwall, Cream Hill Springfield, Springfield Res- 
ake ree ea! a2 ain baer eh See Oe 75 CLV OI Rc sein acres e Seem is [ererasncae 750 
West Redding, Spring Lake..|......-. 75 Waynesburg, Buck Creek, 
Winsted, Simonds Pond...... AM SOO hese West: Honk... 22 -ce thes Ma soces 750 
Tilinois: Maine: 
Antioch, Lake Marie..........|.......- 200 Belgrade, Long Lake......... 25000 |Seakeseeee 
Barrington, Lake Zurich......|......-- 200 Bridgton, Highland Lake....- 2000) ||-2eeere cece 
Grays Lake, Drusses Lake... .|.-.-..-.- 200 Kittery Junction, Folly Pond.| 1,500 }.......... 
Joliet, Du Page River........ 5, 000 350 Waldoboro, Medomak River..} 2,000 |---....... 
Kankakee, Kankakee River..} 4,000 |...-...... Maryland: 
Vincennes, Robison’s lake...-|....-..- 500 Frederick, Monocacy River...]........ 50 
Wilmington, Kankakee River.| 3,000 350 Great Falls, Potomac River ..|........ 4, 450 
Indiana: Hagerstown, Antietam Creek.|.......- 50 
Advance, North Pond Phoenix, Great Gunpowder 
Anderson, White River Riven. i aas- scoot ies oseanee 75 
Angola, Bass Lake...........- Massachusetts: 
Lake Gage.........-. Beverly Farms, Gravel Pond.} 1,500 |--....-... 
Lake James.......... Easthampton, Nashawannuck 
Lake Jimerson RONG ees aoniteee eee ek O00 | Sees e 
Marsh Lake.......... Great Barrington, Lake Gar- 
Pigeon Lake......... LG A Ae ee est ee 150 
Snow Lake........... f North Dana, Lake } Neesapon- 
Attica, Shawnee Creek........]........ 600 SOU Sao: een rer ee eee WOOO! |s2teeeee a 
Carmele CooliCrecks <2. 2 |e se ee 500 Montserrat, Beaver Pond..... TE SOON | Pcereeeee 
DePauw, Blue) Rivers... 5. ..|2seee-.<- 800 Russell, Westfield River... .. 2,000 |----. Ee 
Greencastle, Big Walnut Stockbridge, Housatonic 
@reekiseees aea]" 5 oe hs 600 Tiak@ eee oon eee Oe eek Cele ee eee 75 
Little Walnut Webster, Lake Chaubuna- 
Creeks. e248 eckeeice 600 fabbatymanybte 58 Ae ee Sh OOO a-te em te 
Indianapolis, Eagle Creek.....|.......- 800 || Michigan: 
Creekesie sy. lee 3, 100 Alma PinewRiver.-5. 2220-2 2000 ase eet ee 
iWihite Rivers .|s-cssse. 2, 300 Alpena, Beaver Lake........ ZHOOOM Baareriseeiee 
Lebanon, Shannon Gravel Bangor |Scoibuake cee) oy OOON|Peeee anes 
BONG Saas ees ee nae 250 Bellaire, Clam Lake......... 20003 | eee neeene 
eMeLey Whitewater River, : Grassila ker. 22h2 al 25000 |Saee ase co 
aS tH Onks seep ee et ee eet 1,500 Brighton, Mont Lake........ UOOO8| Ea cene see 
Ligonier, Diamond Lake..... 7-440, 1) Reena Cassopolis, Diamond Lake....| 2,000 |--.-.-.-.. 
Eagle Lake......... 25000) sone serene Cass Lake, Cass Lake......... A O00A Ec toes 
New Albany, Silver Creek..._!........ 750 Charlevoix, Pine Lake, South 
Terstegge Pond |....... 7 OPK os sein centone ee oe 25000) |e ss=s- eee 
Noblesville, Cicero Creek. ....|.......- 600 Clarion, Walloon Lake.. eles 008 | -eeere eee 
Richmond Whitewater River, Clyde, Melvin Pond.......... O00} |Baaceeecce 
Givers oka es eve 2,500 || Edwardsburg, Eagle Lake....| 2}000|.......... 
Shelby, Kankakee River... .. PHU | peach ecene Flushing, Allen Lake......... L000) |e stcae sae 
Veedersburg, Coal Creek......|......- 2, 300 Grayling, Portage Lake.......|.......- 400 
Vistula, Hunter Lake.. LT, 000i|Pa= tastes. Hastings, Bump Lake. .._... 2 00025232522 
Williamsburg, Greens Fork Carters Lake. ...... 2;000))5\- 22225... 
(Creektenremansee he cere | seee ccs: 1,500 Head Lake......... 2000 |F2 esse Soe 
Kansas: Leech Lake........ 2 000|seeea see 
Bonner Springs, Lake of the ong Lakei.. 23:2: - 2000) Sasa see 
JRO IRES| Aso heap tg ne a eles ee 250 Middle Lake....... 2000 eeneecceee 
Kentucky: Pentwater Lake....| 2,000 }---....--- 
Cadiz;;Birds' Creekie. 262-222 |5.-..2-- 1, 200 Pinewwakes 2 0.22822 2 000)|Seeree ieee 
@aseysi@recker = 2) 1h ee 1, 200 Podunk Lake... ... 2° 0008|/Seemeeaene 
Donaldson Creek......|........ 1, 200 Tanner Lake...... 2: 000)|Snoaeeoee 
Diyers\ Creeks as-8- socnle eee 1, 200 ® Dilson Wake! 22): 20008 Se cemeeere 
itiherRiversaeee ees caaec 1, 200 Wealliake 2720292 22 000: |sa- oe 2 ska 
Muddy Fork Creek. .._|........ 1, 200 Iighland, Dunham Lake... | 2: 000 /h-eec ene oe 
Sinking Fork Creek..-_|........ 1, 200 Tlillman, Jackson Lake... .. HE O00) | exer scart 
Clermont, Echo Lake...... . |....... 750 Rushlake so. -s-2||| 2h000N Peon. one 
Covington, Fort Mitchell Lake.'......-- 750 Valentine Lake!....! 2,000 '.......... 
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| Finger- Finger- 
‘ ae | | lings, lings, 
Disposition. | Fry. yee ae® Disposition. Fry. | yearlings, 
an and 
| adults. adults. 
Michigan—Continued. | | Ohio—Continued. 
Hillsdale, Baw Beese Lake...} 2,000 |...-..-.-- | Columbus, Little Darbey 
Howells Pete lakes see smell OO0F| 25 —aeeee- | (Girl eee eaesadcoelbesccece 600 
Jackson, Ackersons Lake. .... 10008 |Sease- = || Dayton, Klings Lake........- 25000 2 Rees 
Lower Spring Arbor Fayette, Deer Creek..-.-.-.-.- 2; 0008 xesasone 
, a rake joe seacesaaner 2001 cums seeee Gambier, Gules ae scl 600 
Jones, Bear Lake....--..----.| 1,000 |----.----- Germantown, Big Twin Creek.|........ 800 
La Rocque, Lost Lake........| 1,000 |...--2..2. Granville, Brahe Fork Creek.|........ 500 
Long Lake, Cranberry Lake.-.) 2,000 |...-.-.--- Dry Creeke ee 24 000i | Syne 
Manitou Beach, Devils Lake. . 2: 000TH SE SS a= Se Raccoon Creek.....- 2,000 600 
Milford, Round Lake....----- 20003 | peeeaceeee Ramp Creek.....-- 20003 |Seete cane 
Mount Pleasant, Chippewa aan Howard, Kokosing River.....|........ 600 
VEL... ---2 22-2222 -=2-22--| 4,000 | ~~... Tiffin, Sandusky River.....-- 4,000 800 
Newaygo, men ald ate: rele 4 es ai Sie na Urbana, ea Creek Se ease O00! |: Aes SReee 
Sar ease oa UE eigem oee ad Riven teteceses: A 000/|2822 a= so 
Pickerel Lake.....-| 1,000 |......---- West Alexandria, Twin River|........ 800 
a _ Sylvan Lake......- GOO S| Ser 2=r/=i21-- West Carrollton, Miami River| 4,000 |..--...... 
New Richmond, Gosshorn Winton Place, Lake Dot......|........ 250 
Oder Onoieitaa ne ee ECL uaa sae 
en, x ese of Sos alee oN OU | Gents ee ae a ataRivere Rave: 
Owosso, Shiawassee River. -. - 2, OOOH Ssaiercane Beda eo e ue : 450 
Pellston, Douglas Lake......- 20000 2aeeeeee- Bloomsburg, Little Fishing | 
Pentwater, Pentwater Lake..| 2,000 |...---..-.-- Grecia Peper ey PRES Loos Ns 450 
Rose Center, Le eae van 22258 F9E Brookdale, Durwent Water 
Marl Bed Lake..| 1,000 |....._...- Toh Ueke cel eee 65) 
yap aie 7000 pipes Spa Bushkill, Forest oa Ls tioe| Meee ae 482 
St. Johns, Merle Beach Lake . 2) (0,0, 015 Become te C aoa oe of ei ite” i ale cheney 75 
ate verse Sa OTR TEE at 2.000 Denver, Cocaiico Creek....---|........ 250 
doe na eee apr Peak Ieea a aha aa Swamp Creeks cerec lise seals 250 
me alled Lake, Walled Lake..-} 2,000 |..---..--- UibelsiRun) sae 250 
ee - Vera Cruz Run......|.......- 250 
eae Grassy Lake --.-----|-----2-- 750 Hawley, Big Pond...--.- Sdgans| baAacebS 450 
Mount Vernon, Big Spring || Hollidaysburg, Dunnings 
Crecko ea URSAA ETRE TENE WAL BY TS 200 Creek...-------- Joceeccce ste tfeeeee eee 450 
Seneca, Syeamore Creek 959 || Hollidaysburg, Franks- 
NAUSEA e ote oh eda ba amas townhBramchs sees ee cree 450 
Omaha, Lake Nakomis 300 Hollidaysburg, Juniata ies 
S57 AT ME ate etal eae PR : ISdhys) ee Hoe seScore encod |osessocc 
Se aan Hollidaysburg, Juniata 
Berlin, Head Pond ..55 2-5 2-20). cece 100 L SRA oaCB TRACE 600 
Claremont, Crescent Lake....] 1,500 |.....----- River, F es SiON far orlariag Ceo ne 
Wentworth, Baker Ponds....} 3,000 |......---- Hosensack, Hancoc ae see|--eee eee ath 
West Rindge, Monomonac Jonestown, Swatara Kiver..-.|)........ 
Ralop epee: we. uae sxclon yake 1500! lerreesiet ae Kratz, a Fond: Sonne aay 250 
New Jersey: OE ee ee oO | ee ieee Sonne 
Alloway, Hitchner’s mill | Bebre pond Boece B00 ey Be 
OTL eras aes me are mae | Peale ke ed 109 RAYS OU Eee ,000 |--------.. 
Asbury Park, Sunset Lake...].....-..- 375 Klines 1 ond....- Eos ov O0O) | sesame meee 
Boonton, Decker Lake........]......-- 259 Levans Pond... .-.. 3,000 |.-.-..-... 
Hampton, Kinbal Lake......!........ 45) qe watara Bee 
White Lake_......|.-.....- 45) Cre@K..----------- 000 |. -- 2-6 os 
Netcong, Spring Meadow Lake}. ....-.. 3°0 || Mish’s pond verses 3}000) | emer aes 
weer Sunset Lakes: 22sec ||ias.5e 150 Beecogn Cree aalnaigin 250 
ew York: ‘ S OOO) ecxerra crane 
Addison, Canisteo River......].....--- 300 Waterhouse Take)_/-)|\> 300002 e:-ci-terets 
Tuscarora River....|.-..-..- 1, 500 ‘ Weidman Pond....| 3,000 |..------.- 
Binghamton, Sky Lake.......|........ 450 || Lehighton, Pohocopo Creek. .|......-. 450 
Esopus; Wells) Wakes sees seer alede 300 || Ligonier, Lake Marie..-.....-|.-..-.-. 300 
Hammondsport, Lake Henko |....-.... 3,000 Mauch Chunk, Lake Har- 
Schenectady, Mariaville Pond |....-..-. 450 MOONY. hoo: ene eee sane e eee == 450 
Wayland, oon Makers. 37h o cs cce 2,850 || Meadville, Conneaut ake fc] eee a 250 
North Carolina: Cussewago Creek..|.-...--- 300 
Hickory welenry Riveri--s22--|--205--- 200 _ French Creek....-.|-...---- _ 450 
Hope Mills, Little Rockfish | Mount Wolf, Big Conewago ee 
Creekseee eens ceies seiscie celneieeine == 300 |) SOCK a hese eiante sce mia etel| se acco 
Ohio: | Myerstown, Swatara Creek... ./.......- 250 
Alexandria, Raccoon Creek...|......-- 600 |, Neshaminy Falls, Neshaminy 
Bradford, Greenville Creek...|.....--- 600 Greeleek es anal eatedet ate 250 
Tuckers Creek.....|....-.-- 800 || New Ringgold, Rausch Dam.}.. . 250 
Columbus, Alum Creek.......|...--.-- 600 | Palm, Hosensack Creek Pond.|.......- 250 
Big Walnut Creek.|.......-| 600 |, Perkiomen Creek......|-------- 250 
Black Lick Creek .|.......- | 660 Philadelphia, Darby Creek... .|.-..-.-- 483 
Deer Creek...-..... 3, 000 800 Reading, Tulpehocken Creek.'.....--. 375 


a 
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DISTRIBUTION OF FIsH AND Eaas, SHOWN BY LOCALITY AND SPECIES, FOR FISCAL 
YEAR 1912—Continued. 


SMALL-MOUTH BLACK BASS—Continued. 


l 
Finger- | Finger- 
lings, | lings, 
Disposition. Fry. yearlings, | Disposition. Fry. | yearlings, 
and 
Tie ate, adults. 
FA | 
Pennsylvania—Continued. ‘| Vermont—Continued. | 
Rowlands, Lake Teedyuskung 450 South Vernon, Perry Pond...| 1,50 |.......... 
Saegertown, French Creek. . 300 | W anamakee 
Shenks Ferry, Susquehanna | | akOoe ce sl 1, 500 
TRING oo sboeHoRapeecoecesos 1 S000) Beeeesee \| Virginia: } 
Uniontown, Taylor Reservoir.|........ 450 Ashby, Shenandoah River. TS O008 bare aeees 
Wilkes-Barre, Nuangola Lake |........ A5Oh |p Beste Obts CLOG Keen cistnta eemictetal aaela-jer-t 625 
Williamsburgh, Jundata Clifton, Bille asec o's | oe eee. 450 
River, Frankstown Branch.|.......- 750 | Danville, Clark’s pond PERO ase americas 200 
Williamsport, Elk Lake......|........ 450 McGuire’s pond. ...|....... 200 
Rhode Island: | Fredericksburg, Poi@reek:ciee|- oe = 450 
Wakefield, Silver Lake....... D500 bea see as Suinea, Jones Wakke.s1..8.-22-|2. i220. 300 
South Carolina: | | Lynchburg, Odd Fellows 
Columbia, Hamptons Creek. .)........ | 100 TELOMOP PONG Mee oe eee ee cee eee se 125 
Tennessee: | Providence Forge, Mirror 
Cleveland, Lake Wildwood.........-- 400 akee ne Mecano. wea reryae cee ae sei oete 625 
Columbia, Dedmans Pond... -|......-- 900 Richmond, Anderson’s pond..|......-- 625 
Denver, Trace Creek..........|...--.-- | 1, 400 Jones RONG assesses 625 
High Cliff, Clearfork River....|.......-. 400 || Roxbury, Cosby’s pond. ....-|......-. 625 
McEwen, "Hurricane Creek............ | 1,500 || Savage’s pond .....|........ 625 
McKenzie, Clear Lake........|........ 500 || Woodsteek, Narrow Passage 
Tennessee Ridge, South Cross | Crecksse eee eete se eee ners LOMO0O 5 Hsess sett 
Oreckse sa sos ssa ciacecck dines peeeeeac= 300 || Wytheville, Tates Run.....-.; 2,500 |-..-..-... 
Tullahoma, Big Duck River..|........ 400 || West Virginia: | 
Lake Calanthe...|.......- 400 Charleston, Elk River........ 2510008 | heaeeeeee- 
Waverly, Big Richland Creek. Sees eee 1,500 Elkins, Tygarts Valley River.| 15,000 |..--...-.. 
Hurricane Creek....)......-- 2,100 Elm Grove, Big Wheeling 
Trace Creel: «wcisise s\n eceete 1, 500 Creckshss seeeeee ae ace T5xO00h Reeeeeer 
Vermont: Grafton, Tygarts Valley River | 10,000 |........-.- 
Averill avy allispPond ee. emee| sess ase 109 || Morgantown, Dunkard Creek.) 24,000 275 
Bennington, Big Woodford || Pennsboro, Hughes River, 

Wain aitesias Ginna safe ciowiaces||ohiekiowee 100 North Fork -...-..-sscoei-- 18;000) |Eeer<1-s1- 
ape Danbyaondsesece sen |sonseaee 100 |} Raleigh, Piney Creek.....-... 205000" Reeeae sees 
Danville, Keeser Pond....... 3.000) accescke: | Romney, Potomac River, 

Mud’Pond=isia.--- S008 ewer oases SouthuBranchescseree scree |= sacs 750 
Joe’s pond, Lake St. Joseph. 4° 0004 iieesee eee Sistersville, Middle Island 
Lyndonville, Bean Pond..... ASOO0 | nase mes (Gio: ES See esE eben c ee 10% O00) |Sasc ees 
CentersPond2a-e ae caeas- 500 || Wellsburg, Buffalo Creek..... 153000) E=eeeee as 
St. Albans, Lake Champlain..|........ 100 | 
St. Johnsbury, Black River...}........ 100 | Motalias asco see eee 454, 500 107,099 
LARGE-MOUTH BLACK BASS. 
Alabama: | | Alabama—Continued. 
Alexander City, Elkhatchie } BLOW S/PONG.2- ince. Lone n ctor 1,000 
reek te eee lis femine eeniy= sciselliccie sees 500 Hall’s pond Wis cia sisierara sisl| Wis me elite 500 
Andalusia, Gunter’s pond....)........ 1, 250 Mummers ponGae.jseees|seeees se 500 
Ashby, Six Mile Creek........|........ 500 Wauchnurondenss ses. |seeeee er 500 
Birmingham, Central Water Sylacauga, Crooked Creek. ...|......-- 500 
Works Reser- Tallassehatchie 
VOI eee Nock sictae 100 |) Greeks. sense osc sas secee 500 
Oliver Lake.-..)........ 500 Weathers, Talladega Creek...|.-.....- 750 
Beatie Branch | ) es 
Ss Sone aeeee 500 Antoine, Meek’s pond...-....|...----- 300 
Brent, Haysop Cane tribu- | ‘Arkadelphia, Caddo River-ss-|-2-4.-<- 250 

BoE aGS ES OEE EE Une Ae Beene ss 125 Ouachita River.|.......- 250 
calcis, KellysiCreek. a aee sc 22 aes | 1,000 Banks, Smith’s pond ..-.--.-.-|.------- 220 
Chandler Springs, Talladega | Blevins, Austin’s pond.......|...-..-- 300 

(Cine eee ae ag SERPS Eee eee a eee 500 |, Camdens Miistin Wake see alee. ee nee 1,800 
Geiger, Gilbert’s pond........|...-.... 200 || Eldorado, Mason’s pond....-..|.....--- 100 
Trondale, Addington’s mill | Mathews Lake.....]..-...-- 330 

PONG ES eee ciicince omcmeeaici sere <'ere <> 1,500 railway company’s 
Lanett, Poplar Spring Pond..'.....-.. 100 [Lise SOP a nBen beeecsec 330 
Notasuiga, Vaughn’s sre Elliott, Yarbrough’s pond....|...----- 100 

(DOT Gees eerie ears Sarnia 500 |, Emerson, Byntim’s}pond=- =. =)< 2. <= 270 
Pyriton,) bace’slakeess. 1-2. s\eecn=—s| 500 || Graysonia, Antoine River....|-------- 750 
Sanford, Henderson’s pond...|.....--- 625 || Gurdon, Abbott’s pond.......|-------- 180 

Jet SPONGE sees ea tees aie, 625 || Jaymnie?S OMG rascal or 250 

Selma, Alligator Pond........|....---- 500 || Hardy, North Big Creek......|.....-.- 75 
Blochs Branch. J. <---|o5- - =. 500 || Helena, Mississippi River....-|..----.- 13, 472 

(BOP eS PONG weee ae ee ealase ae 500 | Hope, Crystal Springs Lake. .|.......- 270 


a Lost in transit, 150 fingerlings. 


86 


DISTRIBUTION OF FISH AND FISH EGGS, 1912. 


DIsTRIBUTION oF FisH AND Eaas, SHOWN BY LOCALITY AND SPECIES, FOR FiscaL 
YEAR 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- 
lings, 
Disposition. Fry. | yearlings, 
and 
adults. 
Arkansas—Continued. 
Hope, Pleasure Lake ....---.-}2..---.- 1,030 
Junction City, Mary NealPond|........ 220 
Lake Village, Lake Chicotc. . .|.......- 160 
Lonoke, Chenault’s pond... .-.-|......-- 200 
Magnolia, Pittmon & Wilson 

Pond ee ieece toe see cee ea ee ree eee 270 
Malvern, Ouachita River... -.-|.......- 360 
Mammoth Spring, Tracy Creek}.......- 500 

Warm Fork 
RIVER Le sees sae 6,000 
Murphreesboro, Prairie Creek.}.....--- 1, 200 
Pine Bluff, Pine Log Lake....}.....-.. 200 
Naylorsilakes. = ssla-se-a=2 120 
Pocahontas, Eleven Points 

IU) sane Sm aSESOSnb > dadaacod| boosp see 320 
Scotts ‘Old River. scace-sceee|t= <2 2 1,000 
Texarkana, Bronson Planta- 

TiOnNUPONG = eesaciaansee foes ee woes eee 180 
Warren, Saline River.........|.....--- 160 
W helen Springs, Measels Pond }....-.--- 200 
Wilmot, Lake Enterprise..-...]......-- 80 
Womble; Bell Pond... .-.-:.--|-------: 300 

CaddopRivere---2-4|-a--eee- 300 
Caddo River South 
OPK: 2 sertaseeeieen peat eee 200 
Huddleston Creek. .}....--.-.- 200 
Wick: Creoks 0. os 2a eee ec 200 
Ouachita River, 
Southehorkseecee eae ce 200 
Polk"Creekar soc eases. ee 200 
Wynne, Killone Pond........|......-- 45 
Colorado: 
Alamosa, Big Slew Lake......|.......- 225 
Head ake... 2225 22|82 22 558 225 
Sanwa wissuake: cane |Cnecs sae 225 
SpringwWake: es cecclaceesoee 225 
Boulder, Ballar Lake ...:....|.......- 135 
Beasley, Wakescs--s-|seee see 225 
Boulder | Country 
Clubwhake css esaleeesenes 225 
Budd Reservoir.....|...-..-- 135 
Hay denwWakesscsces|ocmeeene 232 
Hygiene Lakel:.-..-|055. 22-2 300 
Denver, Cooper Lake........-}.......- 89 
Dolores, Dolores River.......|.......- 225 
Fort Logan, Ruckers Lake...|.......-. 520 
Grand Junction, Grand River.|........ 275 
La Jara, Flintham’s ponds....|........ 150 
Longmont, Clear Lake Reservoir |........ 225 
Highland Reservoir .|........ 225 
Pueblo, Chew’s pond... ..2.-[..52.2.- 210 
Little Fountain Lake.|........ 45 
TellersReservoirss-a | seeeeee 21 
Silverton, Molas Lakes.......|.......- 450 
District of Columbia: 
Washington, Potomac River..|........ 331 
Florida: d 
Florence Villa, Lake Lucerne.}........ 100 
Mohawk, Lake Tangerine.....|........ 100 
Orange City Junction, Buck- 

eye uaken cern eres heence toe yecisee 100 

Tampa, Cow Horn Lake......|.....--- 100 
RubyeWake. eee scscleseccsae 100 
Winter Garden, Reeves Pond.|......-- 100 
Winter Park, Lake Maitland.|......-. 100 
Lake Virginia. .|.......- 100 
Georgia: 

Americus, Flint River.....--.}:....:.- 1,000 

Kinchafoonee 
Greeks 22 tej iarl ie <ats <75s 1,000 
Muckalee Creek... -|...7...- 1,000 
Atlanta, Clara Meer Lake.....|......-- 1,000 
Grant Park Lake...-} 1,000 |......-.-.- 
Lakewood Lake.....|....---- 2,000 
ake Macnoliate sess seeere 100 


Disposition. 


Georgia—Continued. 
Atlanta, Nances Creek.......- 
Piedmont Park.....- 
Ponce de Leon Park 


Spring Lake......-..- 
Taylor’s lake. ...--.: 


White City Park Lake 


Austell, Austell’s pond... .-.-- 
Baxley, Brown’s pond:......- 
Brewton, Railroad Pond..... 
Buena Vista, Halley’s pond. . 
Helm’s pond.... 
Parker’s pond. . 
Taylor’s pond. . 
Colliers, Willow Branch Pond. 
Covena, Durden’s pond 
Ellaville, Buck Creek........- 
Forest Park, Lake Forest... - 
Greenville, Hill’s pond.....--. 
Gough, Buckhea 
Griffin, Barnes Pond.....-..-.- 
Hampton, Stone’s pond....-- 
Hawkinsville, Fountain’s mill 
pond 
Jonesboro, Betts Pond.....--. 
Flint River.....-- 
McCollum, Coggin’s pond..... 
Machen, Wamesley’s pond.... 
Midland, Eiola Pond. ......-- 
Millen, Buckhead Creek... ... 
Redd’s pond........-. 
Montezuma, Peed’s mill pond. 
Norristown, Mule Pen Creek... 
Oglethorpe, Wicker Pond..... 
Pomona, Bermuda Lake...... 
Renfroes, Lane Pond....-...-.- 
Reynolds, Horse Creek... .-..-. 
Goodwin’s pond... 
Shiloh, Anderson’s pond...... 
Stone Mountain, McCurdy 
Pond 
Talbotton, Adams Pond.....- 
Black’s pond....-. 
Dennis Pond... ... 
Leonard’s pond... 
Perryman’s pond. 
Winchester, Felton Mill Pond. 
Woodbury, Gilbert’s pond.... 
Tllinois: 
Algonquin, Fox River.......-. 
Antioch, Echo Lake.-........- 
Atlanta, Kickapoo Creek..... 
Barrington, Bangs Lake...... 
Lake Zurich... .. 
Benton, Blakes Pasture Pond. 
Moores Pond 
Bloomington, Heafers Lakes. . 
Carbondale, Caldwell’s lake... 
Cary, Highland Lake...-.....-. 
Carlinville, Rinoker Lake..... 
Carrollton, Elm Grove Pond.. 
Coffeen, Crites Pond..-.....-.--. 
Collinsville, Lake Geneva....- 
Coulterville, Illinois Central 
R. R. Pond 
Downers Grove, Salt Lake... . 
Biginy Hox Riveracee esse = 
Everett, Armours Lake....... 
Franklin, Chicago Burlington 
& Quincy Reservoir....--.- 
Freeport, Yellow Creek....-..- 
Grand Chain, Reicherts Pond. 
Grays Lake, Druce Lake..... 
Gages Lake....-- 
Taylors Lake... - 


Finger- 
lings, 
Fry. | yearlings, 
and 


adults. 
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DISTRIBUTION OF FisH AND Eaas, SHown By Locauiry AND SPECIES, FOR FISCAL 
YEAR 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- 
lings, 
Disposition. Fry. | yearlings, 
and 
adults. 
Tllinois—Continued. 
Harrin, Coal Belt Lake.....- S| peace 150 
Railway Wakes... --.-|- sas. -- 150 
Hillsboro, Arney’s pond......|........ 50 
McDavids Pond...|........ 400 
Seymour Fishing 
Clupibakeseees-|seae- cee 200 
Woodland Home 
Wak@escac recess cicie ss 50 
UNsdslealt@reeksesoac nasi nee ce 1,100 
Jacksonville, Packing com- 
EU yp ON Cleretseste)stetatete ietenetetel| ai ayers aca 200 
Kewanee, Glen Oak Park Lake }........ 150 
Windmont Park 
Pondeeecce corse |ascases 400 
Litchfield, Chautauqua Lake.|}........ 600 
HOck pont WVOCK UAC loo. ale stance ele 250 
Mahomet, Sangamon River...|........ 500 
Marine, Marine Reservoir.....|........ 250 
Mascoutah, Lincoln Lake.....|........ 200 
Mattoon, Mattoon Water- 

BVONKSPECSCHVOINS -rejsieremie's sicl| ccmrloeec 500 
Meredosia, Meredosia Bay...-.).-...... 60 
Miles Station, Walnut Pond..}|........ 200 
New Burnside, Caspers New 

RONG eee ete asic ners soos 100 
Rockefeller, Diamond Lake...|........ 375 
Round Lake, Fish Lake......].-...... 125 

Round! Lakes -.o|-.- 5.5... 125 
Shepherd, Sni E Carte River.|........ 100 
Sparta, Ilinois Southern Ry. 

akpeerecsenccrosaee ssc csc] ocess< ex 300 
Sterling; Rock Rivers ..c2-<.0-\r<c-..-- 150 
Thomasville, Thomas Lake...|]........ 150 
Thornton, Thornton Pond....|........ 600 
Tiskilwa, Illinois and Missis- 

SIPpi Canale ease toe se sacs ae 300 
Waggoner, Deer Lick Pond...|........ 100 
Wilmington, Kankakee River.|......_. 250 

Towa: 
Bellevue, Mississippi River...]........ 13, 034 
Boone, Des Moines River.....|........ 2,000 
Harlan swinite!s pond --cccccla=- =. 125 
Ida Grove, Todd’s pond......|........ 100 
Marshalltown, Iowa River....|........ 425 
North McGregor, Mississippi 

TRV. Cro aa cenelecicaets|Cee essa 3, 725 
Onawa, Blue Lake........... 400 
Percival, Opossum Lake......)........ 125 
Pierson Db avasee ONG eases samen | sen oe eee 100 
Stanton, Larson Pond........ 125 

Kansas: 
Baileyville, Horseshoe Pond..|........ 300 
Blue Rapids, Big Blue River..|........ 450 
Little Blue River}........ 450 
Bonner Springs, Lake of the | 

HOLES Gases crsiersncitele ie ctoe electra eee 250 
Chanute, Welda Reservoir....|........ 300 
CubayBeneda’s\pond=.2....2-|2---...- 200 
Eureka, Carter’s pond........|........ 100 

Edwards Lake.......|}...-.... 300 

Spring Creeks: sacc.cs|nee- 2c 3 300 

Holton, Rafter’s lower pond..}........ 450 
Kansas City, Idlewild Lake. .|........ 200 
Kingman, Brown’s Lake.....|........ 100 
City/ClubyPond =2-|22=-.4 2 300 

Connor’s pond..-..}.......- 100 

Kling, cement company lake .|........ 900 
Lenexa, Lake Killarney......]........ 200 
Hyndons salt Creeks seseemeeale sce = oe 300 
’ Manhatten, Country Club Lake}........ 100 
Rocky Ford Creek. .|........ 250 

Marion, Clear Creek..........|.......- 300 
Middle Creek: <5.:..--|.----.:- 450 

South Cottonwood 450 

(Ciel Son secddadcoeHeeasooad 450 


4789°—14——11 


Disposition. Fry. 


Kansas—Continued. 

Medicine Lodge, Best’s pond. . 
Currie Pond. 

Elm Lake... 

Fryingpan 
ake te a2 

Old Creek 
Lake-..... 
West Lake. . 

Wilson’s 


po 
Mound City, Little Sugar 
Creckos so fasae ase aster eesaeerarersi eels 
Mullinville, Middle Kiowa 
Creekeewa2 = Se oasssncece meee leoen ones 


Wabaunsee, Brown’s pond... 
Wamego, Rock Creek........ 

Kentucky: 
Flemingsburg, Dudley’s pond 
Greensburg, Big Brush Creek. 
Clover Lick 


Meadow Creek... 

Pitman Creek... 

Russell Creek... . 

Shiveley’s pond . 

Guthrie, Linebaugh’s pond... 

Taylor’s big pond... 

Louisville, Ackerman’s pond . 

Burford’s pond.... 
Hargersheim er 


Munfordville, Carden’s pond . 
Rowletts, Runnell’s pond... . 
Garvin Pond....... 
Hardyville Lake... 


Louisiana: 
Bonita, Bonne Idee Lake. .... 
Calhoun, Station Lake....... 
Wisner, Anderson’s ponds... . 

Gilberts Pond........ 
Hick’sipondt-c.-...--. 
Lewis 


|| Michigan: 

Birch, Three Lake. .<-.....-.. 
Crystals Falls, Holmes Lake... 
Delaware, Beaver Lake....... 
Bete Grise Bay.... 
Dur Wakes sees: ce 
Tron River, Lake Fifteen... 
Ishpeming, Lake Laurie. .---. 
Kenton, John Brown Lake... 
Mandan, Breakfast Lake..... 
Lake Addie........- 
Schlatter Lake....-- 
Pentoga, Chicagon Lake...... 
Watersmeet, Katherine Lake. 

Mississippi: 
Columbus, Alligator Lake.... 
Lake Dotherow... 
Tombigbee River . 
Electric Mills, Electric Lake. . 
Lauderdale, Lakeview Pond . 
Macon, Connor lake: 25... --s|---- 25: 
WilanOeEOndS ie -en- eel oisesee 


Finger- 
lings, 
yearlings, 
and 
adults. 
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DistriBuTION oF FisH AND Eaes, SHowN By LocaLity AND SPECIES, FOR FiscaL 
YEAR 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


An hance lt th ae i eee fall atte aaa pecan le: 


Finger- Finger- 
Messi lings, 2 lings, 
Disposition. Fry. yearlnes; Disposition. Fry. yourliness 
an an 
adults. adults. 

Mississippi—Continued. New York—Continued. 

Macon, Holbergs Pond.....--].....-.. 150 Aimar one) Ponds seas at |eeee oe a 120 
Howardsiliakess2 2. 2-|22s2 ane 150 SheridanvPhondeeeecatsseeeeee 120 
PoplardGake: sess -ee cae eee 150 Auburn, Owasco Lake.......-|-..-..-- 240 

Miildon iiviys ponder sername peer ee 200 Binghamton, Chenango 

Okolona, Cook’s pond.....--- | Beeeecce 200 TRAV CRE. 2 Soe] hence 150 

Was take ee. sce elo peer 200 Sus quehanna 

Scooba, Adams Pond.......-- 200 IRivericcee pees ees 225 
Ashford Pond.....-... 200 Clayton, St. Lawrence River..|......-.. 720 

Shuqualak, Anderson Pond. . 300 Clifton Springs, Canandaigua 

Bardwell Place Creekns icon ce ee eae 120 

(2G SasHeeaeoslboncose= 150 Eaton, Eaton Reservoir......|-..----- 120 
iBelMPondssseeea loses 150 Gloversville, Caroga Lake... -.|.......- 186 

Bethany’s pond..)........ 150 Mountain Lake..|.....-..- 180 
Constantine Pond|........ 150 Greene, Chenango River..--.-|.-.-...-- 225 

Davist hon Gee |peet ae 150 Bchovlakexc se o-ee ol te eens 225 

Verona, Walkers Pond..-.--.-|........ 200 Homer, Skaneateles Lake....-|.......- 120 
West Point, Grove Lake...-.-|........ 200 Tthaca, Cayiiesa Wakes usse.- 5 |S oseeee 300 
Harmon Wakes = |2=--2~.- 200 Johnstown, Canada Lake....-.)........ 120 
Homevlake- 223 |. eneeee 200 | Green) Wakes 2 322. |ee ee: 120 

ake My Wee wetetalee meee 600 Milly baker ssa eee 120 

Mis sPOnOs--- em |sese esse 200 Ottersaker sys 5|eeeeece 120 

Watkins Pond...|........ 400 Stewart Lake....|........ = 180 

Missouri: Westbrooks Pond)........ 200 | Stuik Lakes Uor 2350 ie 120 
Birch Tree, Current River, Lisle. Ots ie HENS Sa See poo ey 

Tucks ork’ a9. 6 Sos seen teal uureece 150) ||" Saycaranre mace Wit oe GAEIes Rie 5 
Bridgeton, Edrus Lake.......|......-.- 300 | OESPOEL; ce AG ne 7 Batt 
Cassville; Plat Creekess22- sosel> oe soe 450 | iBranchee 120 
Chicopee, Current River....-.)......-- 300 | Gancali@res ee ae 80 
Clinton, fntesian Take = Spec eeashe 200 | Riedl Cres eee 120 

aS Dake Serenata aes Seen 200 | 4 é Sr ae Seal Me NS 

Columbia, Lake Dutcher....-|........ 450 | Norw ich, Chenango Lake.....)-....... ae 

z : Eporger || Paul Smiths, Osgood Lake ...|.......- 180 
Deepwater, Dickey’s lake.....|........ 200 Salisbury, Eaton Pond.......}........ 120 
Excelsior Springs, C Lake eae 150 Saranac Inn Station, Upper 

RE ies 150 Saranac ake -....-...--..-|-+0----+ 120 

Greenfield, Parmnback Riv seer |S a 650 Williamstown, Panther Lake.}.......- 180 

Holmes Park, Bass Lake.....}........ 150 || North Carolina: = 

Kansas City, Fairmont Park Asheville, Fernihurst Pond... 750K |aasaeee see 

TAO se eee re 685 Biltmore, Bilomere eke Maes ae PaaAGSSooS 

i i J onessPond!= 222-5) 750n|=seeeeeere 

Hater, BDI Bayer 2torth. yy RE 600 Bonlee, Bear Creek Pond....-.|.......- 50 

Marshall, Martins Lake.......|....._.. 200 Corapeake, Jones Mill Pond. . GOO 8 ee cet 

Mexico, Burlington Lake.....|........ 450 | Durham, Eno Run...........|..-....- 500 

7 “work Karl; Broad River Pondi<2-—|sec-as.- 200 
Mexico Waterworks 2 

TRIO oe ited || aslo ae 450 Elkin, Chatham ale 2sireo2|taceeces 150 

Railroad East Lake..|........ 450 Elkin Creek. .......-.-|...----- 150 

Ozark, Finley River..........|........ 200 Hendersonville, Allen’s pond. (EU Seceaseee- 

Parkville, Emily Heights Highland 

DOH ho oe ome ech il ean 150 Lake....... 750 |-------+-- 
Pendleton, Lake Farm Pond.|........ 600 Euiisiae Park) | 
Seneca, Big Lost Creek.......|.......- 200 L Butoeie 6 750 |- -------- 
Sullivan, Lake View..........|....-.-- 150 Lp ere hate aoe a es oeee 
Vandalia, Spencer Creek......|....-..- 300 Gil € Pp as 1,500 |...---.--- 
Webb City, Center Creek.....|.......- 250 : illy Pond... 750 |--.----.-- 
West Belton, Mahan Pond....|........ 150 || - Hillsboro, Berry Pond... ras 600 
West Line Prospect Hill Lake.|........ 150 Kings Mountains Anna Cot- 150 
West Plains, Crites Pond.....]........ 150 ton Mills Pond........-----|----+--- 5 

Nebraska: Littleton, Granite Pond..-..-..|...-.-.-- 400 
Arcadia, Middle Loup River..|.......- 500 Lucama, quges Pond...--.---|-------- vik 
Falls City, Maust Brothers ewsams Pond....-|..---.-- 

Soring ale wee eat a (cot ee 375 Monroe, Sparrow Hawk Farm 106 
Imperial, Frenchman River..|........ 375 Pp onde. SEC apelin ata 1 
Lodge Pole, Lodge Pole Creek.|........ 500 Spring Lake......-.../.--.---- 

McCook, Kelley Lake.........|........ 250 Oxford, Cozart s mill pond...|..--..-- 600 

North Platte, Pawnee Springs Grassy Pond........-|.------- 800 

TiO Ge IE el Sut 100) |p Lake Caldwell.....-..|-.---.-- 500 
St. Paul, Spring Lake Creek..|........ 100 Pine Bluff, Aberdeen Creek. -|.-.----- 250 

Nevada: Raleigh, Beaver Dam Pond..|.-...---- 500 
Ely, Yelland Lake...........|...--.+- 150 Hintons Pond.....-.|-------- 400 

New Mexico: Ridgeway, Smith Creek......|....--.- 400 
Vermejo Park, Bartlett Lake-|........ 375 || Oklahoma: 

New York: Altus) Bitter Crecka=s-eeeees epee 150 
Addison, Canisteo River.....-]-...-.-- 450 Cobb Laketi22e eel sees 150 
Altmar, iBlack Pond 228) sesec4| sss so 120 Lake Navaj0=senn ones lees ese 225 

Hendersons Pond....'........ 120 Stinking Creek.........!..-...-- 150 


ma led aril a 
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DISTRIBUTION OF FisH AND Eaas, SHown By Locauiry aNnpD SPECIES, ror Fiscau 
YEAR 1912— Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Disposition. 


Oklahoma—Continued. 


Fry. 


Ardmore, Anderton’s lake....]...-.... 


Ardmore Rod and 

Gun Club Lakes. 

Ardmore Water 

Works Lake 

Ball Lake...... 

Boyd Lake 

Browns Creek.....-. 

Brown’s pond....-.. 

Byrds ponds: sa.) 
Chickasaw Lake... 

Colley’s bass lake. . 

Lake Kinkade. .... 
hittlesiiaketeenns.- 

Lykens Branch.... 

Pretty Branch....- 

Rice’s lake......... 

Roberts Pond.....- 

Rock Creek Lake. . 

Rock Lakes. =. sc 

Rodgers Pond....-. 
Silversbakera soos. 

Wilson Lake....... 

Young’s lake....... 

Atoka, Gamble Creek......... 
Hiwana Club Lake.... 
Binger, Cedar Lake........... 
Blair; Heath’s pond. .2.... -- 
Canute, Elders Pond......... 
Munkey Bond!s- 2222: 
Cordell, Brownlee’s pond..... 
Dill, Alpha Pond 
Burnhardt’s pond......- 
Harrell Ponds<-.-. 3... 2: 
Eldorado, Mauldin Lake. ..... 
Sandy Creek....... 

Elk City, Elk City Reservoir. 
Indian Pond....... 

Enid, Elmwood Grove Lake.. 
Brick, Terrells Lake .....-..- 
Foss, Phillips Pond.........- 
Sara” Silver Lake....... 


Gasca. Gea core 
Minton’s pond. se ae 
Hinton, Walker Lakes.. 
Hobert, Big Elk Creek......- 
Little Elk Creek....- 
Holdenville, City Reservoir. 
Hugo, Kulli Chito Lake...... 
Lawrence, Lawrence Lake.... 
Lehigh, Choctaw Lake....... 
City#Lake=.. 32.22 :2- 
Lookeba, Walnut Grove Lake. 
McAlester, Chapman Lake .-.. 
Gordon Lake...... 
Hardy’s pond..... 
Highland Lake.... 
Whitehead’s lake. . 
Mangum, Cowan’s pond...... 
Hamerville Pond... 
Martins Ponds..... 


Marietta, Askew Lake........ 


Lake Edith......... 
Marietta Rod and 
Gun Club Lake: .- 
Williams Creek..... 
Mill Creek, Brushy Creek..... 
MilliCreek 3.2 2226. 
Three Mile Creek . 
Milburn, Blue River.........- 


Creek. .... 
Saddle Moun- 
tain Creek. 


Finger- 
lings, 
yearlings, 
and 
adults. 


Disposition. 


Fry. 


Finger- 
lings, 
yearlings, 
and 
adults. 


Oklahoma—Continued. 
Mountain View, S Me nking 


Norman, Ambrister’s pond -- 
oO’ Keene, Littrell’s pond... 
Oklahoma City, Northe ast. 
Creek. ..... 
Spains Crys- 
tal Springs 


Pittsburg, Lake Austin....-.-- 
Pittsburg Reser- 
MOMS Sie eee eee 


wpino, City) Wakes: aoe. sa- se 
Sulphur, Lawrence Lake... - 
McAdams Lake...-. 
Willow Lake......-. 
Tishomingo, City Pond...-..-. 
Foley’s pond ...- 
PeterSandy 
@reeki. e225 5)-- 
Washita River. . 
Wolf Spring 
Greek. 2.2. 
Valliant, Glover Creek, West 
Honk a soe ages eee ee 
Pennsylvania: 
Brookdale, Quaker Lake... .. 
Silver Lake....-.. 
South Dakota: 
Calone, Dog Ear Lake........ 
Winner, Cottonwood Creek... 
Tennessee: 
Bristol. Holston River........ 
Holston River, South 
Rorke so eee ees 
Mountain City, Boiling Lake. 
Ripley, Hatchie River........ 
Texas: 
Abilene, Deadman Creek. .... 
Alba, Craven’s pond......-.... 
Hopkins Pond ......... 
Lake McKnight........ 
Silver Wakelin. see eensce 
Wright Mill Pond.....- 
Alto, Meadow Lake.........-. 


Archer City, Ikard’s pond.... 
Arlington, Rudd’s pond...... 
Silver Waketss ss seeu ssn see 
Asherton, Sullivan’s pond.... 
Athens, Button Willow Pond. 

Kooncreek Klub 


Atlanta, Richey’s pond.....-.. 
Axtell, Thompson’s pond... . 
Bagwell, Riley Pond 

Spring Pond: -.:.-.. 
Baird, Clear Creek............ 


iBanesyGrossiPondss... 22222 
Shore’s pond.....-...- 
Thornhill Lake....... 

Bastrop, Goodman’s lake-...- 

Martin’s lake........ 
ene Box Boag ee ae eee 


Bettie’ Anderson Pond....... 
Deanttake: ts 5-25... 


Pankhurst Ponds..... 
Big Sandy, Faulk’s pond..... 
Birome, Crawford’s pond..... 
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DISTRIBUTION OF FisH AND Eaas, SHOWN By LOCALITY AND SPECIES, FOR Fiscau 
YeAR 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Disposition. Fry. 


Finger- 
lings, 
yearlings, 
and 
adults. 


Texas—Continued. 
Bishop, Bishop Lake..-.-...... 
Boerne, Ranger Lake...-.-.-.-..- 
Brady, Anderson’s pond...... 
Brady Creek.....-.... 
Flat Branch Lake....|......-- 
Hudson Creek.....-.--. 
Bronson, Huffman’s pond... . 
Brownwood, Brownwood 


Ford’s pond..... meats 
Mc Clelland’s 


Buda, Hargis Pond.......-... 
Calvert, Calvert Country Club. 
Aa Ke. 20 tone sissacanicte aeisew 


TaniPonGs se yas. cee eee al ececce 
Campbell, Mitchell’s pond....|.......- 
Canadian, Horse Creek Lake..]........ 
Caro, Clear Branch Lake......|........ 
Carthage Walls Pond cs. ss. -4|e se ease 
Center; Brawley Pond. .--2.2.|:-s----. 
Clarksville, Cuthand 

Bak@ fete aot eeaiacerae 
Foreman’s pond.|........ 
Lake Charles....|......-.- 
White Oak Lake.|........ 
Clifton, Phillips Pond) 2: 2|)2. 2 222 
Wiestleyespondsssaa-4|peeet oes 
Clines DurkeyiCreekss- sooner |seee seen 
Clinton, Judy’s pond. 5. .-22--).--2.... 
Coleman, Hords Creek........|.......- 
’ Wilkinson’s lake....|........ 
Collinsville, Hudspeth Pond..|........ 
Columbus; SmithyPonds.25. 2 s\e25 beh. 
Comfort, Guadalupe River....|........ 
@ooper, iBass ake. =-.ss-ee|eee eases 
Corbet, Willow Lake.........|...-..-. 
Corsicana, Burks Lake........|........ 
Dake ymin jac sese eee ctce 

Lakes Nos. 1, 2, 
aNdidet costes sae eee 
West Hardy Lake.|........ 
Cotulla, Joe Jean Lake........|_........ 
Coupland, Goetz Lake........|........ 
Crystal City, Jones Pond..... 
Palm Pond..... 
Section 86 Reser- 
WOT Se eeceyee's 
Dallas, Kidd Spring Branch.. 
Dawson, Dawson Club Lake. : 
agora Ranch 


Denison, Lake Burchfield... . 
Rod and Gun Club 


Detroit, Bennefield’s pond.... 
Detroit Oil Mill Pond 
Kerbow’s ponds... .. 
Mathis Pondle-- 225. 


No} 
no 
on 


ray 
(=) 
=) 
o 


Disposition. 


Texas—Continued. 
Eastland, Lake Horney....... 
MakeiWiews.s-- eee 
Lyerla Pond......-. 
Electra, Chino Creek Pond... 
Willow Pond......-- 


Pecanake- 22. = see 
Floresville, Ewing’s pond..... 
Floyd, Finnie Lake.........-. 

Gassaways Park Lake. 
Fort Worth, Duringer Lake. . 
Ellis Lake-....-- 


Lake View...-.. 

Foukes Spur, Highland Pond. 
Little Sandy 

Creek. ...---- 

Moores Lake... . 

Franklin, Fulton’s pond...... 
Lake Lela.........- 


ast Honkeseeeeee 


Gainesville, Artesia Lake..... 
Blocker Creek... - 

Brushy Elm 
Creekte ee sane 


Elm Creek. ....-- 

Fish Creek....-.. 

Hickory Creek... 

Leeper Creek... .- 

Pecan Creek.....-. 

Rock Creek...... 

Scott Creek. ...-- 

Spring Creek..... 

Garrison, Little Joe Lake..... 
Gaston, Round Lake.....-.-.- 
Germania, Osborne’s pond.... 
Gilmer, Abneys Lake........- 
Porter’s pond.......- 
Glidden, Lorine Pit Pond... 
Gladewater, Tuttle’s pond... - 
Gonzales, Thorn’s pond.....-- 
Gordon, McCallister’s pond... 
Russells Lake....-.-.- 

Goree, Coffman Lake......... 
Gorman, Bass Lake........-- 
Granbury, Blue Branch...... 
Grand Saline Saline Creek. .. 
Greenbrier, Beckham’s pond. 
Duck Creek... .. - 

Greenbrier Creek . 

Greenbrier Lake.. 

Indian Creek. ...- 

Mud Creek......- 

Sand Pond....-... 


Gresham, Pine Lake.......... 
Guadalupe River Station, 
Guadalupe River-32 2-2 --<- 
Hallsburg, Bordvsky Lake... 
Rock Lake........ 

Hamilton, Cow House Creek. . 
Hamlin, MeNeal’s Lake....-.- 
Heidenheimer, Wilder’s pond. 
Hempstead, Hancock Lake... 
Thatchers Pond . 

Henrietta, Choates Pond..... 
Hillsboro, Patterson Lake... . 


er 


a 
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DistRIBUTION oF FisH anpD Eaas, SHowNn BY Locauity AND SPECIES, FOR I"IscaL 
Year 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- Finger- 
lings, lings, 
Disposition. Fry. | yearlings, Disposition. Fry. | yearlings, 
and and 
adults. adults. 
Texas—Continued. || Texas—Continued. 
Honey Grove, Fin and Feath- || Marshall, Silver Lake......-.)-.------ 1,000 
er Club Lake}....---- 200 Mant sunny, Wake. oe .2 = eres a 250 
Hohenberger’s Mathis, Willow Pond......-.-|-.------ 275 
@)0(6 hanes a peroscas 125 Meridian, Meadowside Pond..|......-- 125 
Hubbard, Blount Pond.......|..------ 500 Mico, Medina Valley Pond....|......-. 4,800 
Jones hOnGe sesso olen -es-se 1, 000 Mineola, Butler Lake.........|.:.----- 500 
Lofgren’s pond...--]..----.- 40 MOLY, RONdseeeee es esata 1,000 
Mayfield Pond.....|.......- 500 Hannah alke sees seeeee se 500 
Nts 1835 Whe Let Eee co coe 30 Hollands: Ronde aes e\es-eee 150 
Willett Pasture Rock Falls Club 
(Pond eeeee ease 500 WACOM Sees cm ae eet acer eet 500 
Wonkapinybondsss|-2---n-= 30 Mineral Wells, Caddo Creek...|...-..-- 1, 200 
Huntington, Lake Bessie.-..-.-|..------ 300 Elmhurst Park 
Tatane Kock’s'pond--.-------=|-------- 100 AKG. secs ener 850 
Imogene, Ray’s pond.....--.-|-------- 150 Oak Hilliisakes|Ss2222-- 425 
Italy, Campbell Lake....-..-.-|-------- 40 Mount Selman, Phialphia 
Meh are ak Oesme sense |e eerainet- = 40 Wakes 0) eel Sscecen. 125 
Jacksboro, Lost Creek. ...-.--|-------- 500 Wade Lake...].....--- 500 
Twin Mountain Murchison, Cumbie’s pond....|..-.---- 500 
aK One ee eas pee ea ee 333 Nacogdoches, Blounts Pond..|..------ 600 
Jacksonville, Davis Lake. .---|-------- | 500 Naconichi Creek). ..-.--- 600 
ankeWakemaeeetltscceee: 500 White House 
Kaufman, Bishop Lakeé.......|..------ 500 Walkkelygeeeae sess se 600 
Snows lak@ree sce esis ser 500 Naples, Jennings Lake.......|....---- 500 
Kemp, Berry Pond......-----]-------- 1,998 Navasota, Lotts)/Pond..--2---|-*------ 200 
Cedanibakesssesas ee |aseee =a 666 New Boston, New Boston 
C@odarmbon Geese aeee abo aaene 666 Fishing Club Lake. ..:..--.|-..----- 500 
Clearmlakotes-peee a 2s|- 3240s 666 New Braunfels, Comal River.|.....--- 3,000 
Glttorbakem esq seee eee sear 666 Guadalupe 
Garmenbakewsn os see |tasee eas 666 IRN Eta ae op eeace 4,850 
Henderson Lake....--|-------- 666 Sep tienes 
anviseeon (esses sesame 666 Branchssss|heeee = 3, 150 
Kemp Hill! Wakes 2-22 |-=----1- 666 Newsome, Bailey Lake.......].--.---- 125 
(Mon owlake see e eee et ar 666 Davisppondssseeeele=sss-e- 62 
Reasnover’s pond...--.|..------ 666 Elwood Club Lake.).--.---- 400 
Sycamore Lake.....-.|-.------ 666 Gillam’spond 322-2 \2e2-- = 125 
Kerrville, Clark Pond......--|..-.---- 375 Goose Wakes 6222 |ssace=e - 125 
Guadalupe River...|....---- 2, 500 arnisie ake ses |ee eas 125 
Gusplbakes- eases | Sas eee 100 arris®R ond eessose| ese a 125 
iVarnisheondee secs |e. == 125 ibicks( Wakes s=ssos|eeee er 125 
KOtipuakGese esses |seee ese 65 Hickory, Ponds .-|se-<. >= 125 
Lake Cawthorne...|..---.-- 200 Martin’s pond. ...- Beee tae 63 
(Mooreskondesse-- ese ees 170 IMOTTISWUaKes mee |ee ane 250 
Pep pleseondseeee-ale secs === 150 Newsome Lake....|.--.---- 125 
Sauemlbakesess. ose lose ase 75 Overstreet Pond...|....---- 125 
Mowan @redkeen esse pa a- 250 Pinehuakesese ss es|s seen = 125 
Wiachter Pond’. .-=.|-------=- 200 NaylOns PONG ss ss4| es: sae 200 
iKaress; A dkinseeon dees s2- 2-26 [eae = 250 Winite Wake@senees sees 125 
amesay Dede euak@s. so. 2c haan 857 Willowslaakess.-ss|t--e = 125 
Lampasas, Culver’s pond.....|..------ 300 Newton, Hallspond: so2-52-+|-o2---== 300 
Lancaster, Moreland Lake. .-.|..------ 250 Parks Pond ee seees scene 300 
Haredo, La Pita Wakes: j.-2--|-------- 190 New Ulm, Gerbermann’s 
Lelia Lake, Lelia Lake. ...-..-|---.---- 857 pond..... seenss SEO ponaeoous|pcooocme: 500 
Leon Springs, Leon Creek....|-------- 2,500 Orange, Sabine River.....---|-------- 1,650 
Lexington, Pursers Lake.....|-------- 525 OrthyRorersiPond y.22-- ss soe 300 
Lincoln, Mucke Pond........].------- 150 Paige, Bauerkemper’s pond...)....---- 125 
Lockney, Sunnyside Lake. ...|....---- 857 Ronde:sipondses ss. 22 5|sa-er1- 375 
Lometa, Procter’s pond. .....].------- 250 Southilind Rond!es2 222 |\Sesce--= 125 
Longview, Barker’s pond.....|..------ 1,000 Palestine, Pessoney’s lake. ...|..------ 60 
WaAkeuNol erences tees oe 500 lebhaky Cina VAiG). so geas6dad|oocecuee 200 
Sabine Club Lake.-}....--.-. 1,000 Gordonjakese ste. s-|oeon es 200 
Teague’s pond.....|.....--- 500 Gordon Country Club 
Longworth, Longworth Lake.}......-. 350 TUES Cape coeiddeaees| Sasaocar 1,250 
Lone Oak, May’s pond....-...]..---.-- 90 Pettigrew Lake........|-.--..-- 500 
Lyons, Rubach’s pond....--.|-..----- 250 Prairie View Lake.....|-------- 500 
Mabank, Grays Pond.-......|.-..---- 500 Rodvers Wake. oss - | 2 ccce-= 500 
Mitchell’s pond. Set 500 Paint Rock, Cook’s pond -.....}......-- 633 
Rice’s pond...-...--- Ba > ees 500 Ruzzy Creek... ..|.--c2-<- 633 
Madisonville, Goode’s pond...}......-- 125 Wor iCreeke--o-2-|aeenees 633 
Manchaca, Cameron Lake... -|--.-.---- 200 Pearsall, McKinnon & Davies 
Onion/Creekee22--|2------- 500 ILD Boanece nouedeoooscooes|bcadena= 250 
Summerrow Lake.|.....--- 600 Perry Bluhm spond 22a. =.) ae 250 
Manor, Cottonwood Pond....}.-..---- 250 Stamp-Hill Lake. ...../-2..-..- 250 
Marfa, Lake Colpitts.....-..-|---.---- 1,000 Phelons Calvin’ Pond): <= =2--|/2------ 400 
_Marlin, Scheetsilake sence. cee leaeee = 250 || +Pineland, Pineland Pond...-.|....-.-- 250 


Pineland, Pineland Pond... .. 
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DistriBuTion or FisH AND Eacs, SHown By Locatity AND SPECIES, FOR Fiscar 
Year 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- a Finger- 
: a lings, lings, 
Disposition. . Fry. | yearlings, Disposition. Fry. | yearlings, 
and and 
adults adults. 
Texas—Continued. Texas—Continued. 
Pittsburg, Ferndale Club Pruscott, Truscott Pond -22-|--:c22-- 150 
Wak@ ec: sin< serene a||>Sesees 100 Tye, Daugherty’ SPONGES reece | aeseeeee 275 
BlaprPondis. a ses| sees cee | 800 Tyler, Beaver Dam Lake....- ea eee 625 
Plano, Kendrick’s pond...-...|....-.-. 500 Brumby, Wake---22----|s-2-- 2 625 
Spring Creek eee 500 uae espa ake-cosss| ieee 625 

Plainview, Hay’s pond.....--|........ 250 Galy ake seeks soe | eee 625 

iPomt.ukeerris; pond 2ees-- ccs lececer ae 75 GrifintWakes 22 -p sere acres 625 

Post, Two Draw Pond......-|......-- 857 Hamilton Mill Pond... 625 

Poteet, Ernst’s:pondesse5-0-5|eeeseese | 20 Harris Creeks. a= ke 8 625 

Maverick’s pond 265 Haskins Pond. . 200 

Pritchett, Mosers Pond. ..-. eS en 500 inal Weakesss-s.e- Slee eeae 1,250 

Quanah, Shortie Creek Pond..|.......- 857 Hitts Mille Ronde a2 | ene 625 

Queen City, Hunts Pond...-..}........ 500 Horseshoe Lake...:.-.-|......-- 625 

Hutchinson Pond).......- 500 Joly Lake.........-..- leeaemace 625 

Renner, Spanky: Lake..<:...2|...... 200 Lake Park Association 

iRieselS Dietrick Pond! 2 s25-cleces sa-e 250 ake: 22 5.22.6. 0eenta|eesusers 625 

RaeseliPond sane acces lee eoeee 250 Pino Lake! ssccceiatese steer 625 

Rochelle, Neal’s pond .-...---|........ 250 Saline: Creek. 5 1ce saoce |b See eee 625 

Rockdale, Welton Wake! 2a -c|oeesse oe 200 Twin! Takes's 52 o20.5-| seems 625 

Rockwall, Railroad Pond....-.|........ 125 || Uvalde, Cartwright’s pond...|........ 375 

Mucker Wake. so s2s es Ss 125 Kincaidis;pond= 22sec |eaue soe 250 

Rogers, Baugh Meadow Pond.}......-. 25 Nueces Rivers. 2--2--\)c- .2c2- 1,375 
Billock’s pond sssasc-laseseoee 20 Van Alstyne, Dumas’ pond...|........ 150 

Rosebuds City Wake: sss sseescleeesne-- 525 Vernon, Spring Wake. 6 =o 5e5|Sseeeeee 858 

Stillwell’s lake. ....|......—. 150 |} Von Ormy, Medina River....|.......- 1,025 

Rotan, Red Oak tsake---s| sess ee 150)}| ” Wiaco, Cooper’silake: 2. s.2-ccleeseceee 685 

Willow bakers. sese|oseseeee 150 Crows Bondenacceeeelooeeneer 400 

Rvisk, Beans) Creek. a. see secel aeons 50 || Norest Lake: 5.2 5s5-es|saeseoee 125 
bate Make j-on.wcece lee ese nee 40 Shelton Pond. 22. s-c\sece es 685 

Sabinal | rio Riveressre acs. -|ooecee ae 1,375 Springaakexs.-eo cee leeoee 125 

Santa Anna, Garretts Lake...|....._.. 150 || Wiatts Bond ecaeee es nee 960 

San Angelo, Bridgeview Lake.|........ 160 Westbrooks Lake......|.......- 685 

Concho River: -- -j..-...-- 100 || Waelder, Gentry Pond.......|........ 300 

San Antonio, Blue Wing Lake}........ 25 || Waring, Guadalupe River..-.|.......- 375 

DullneGakes sj ee 400 || Waxahachie, Bell Branch 
Westiuake2ss7..|h2. 22 22 275 | Wak. cssdthieeeeaceeemsee 250. 
San Augustine, Fountain’s || Weatherford, Red Oak Lake.. 275 
MONG so ste eee ccc reeerice | Mens eee 125 | Weimar, V oitle’s ponds ese. ae é 150 

San Benito, San Benito Pond.|.......- 450 || Wellington, Forbis Pond 100 

Sheridan, Baxter’s pond...-.-.|........ 125 | Wells Point, Boshears Lake. .|.......- 1,000 

Sherman Club ibake- ss 2eces-|esceaes. 500 | Goodnight Park 

Country Club Lake.|........ 550 Bakers. iceer'|= ates 500 

Eeflin:s pondaee.=- pee ee 40 Russell’s pond: ee ble 250 

Notes Pond sae eee | lene 500 | Taylor’s lake... .).......- 500 
William’s pond.....|..:....- 125 | horn) Wake ner) eeceee= = 500 
Smithville, Eagleston’s pond.|........ 2,000 | Williams Lake..|...-..-- 500 
Shipps Wakes. =. |-seoeee. 500 | Z Wynne’s lake. ..|...:-...- 1,000 

Snyder; Horse Pond ee escc cies cee 250 || Whitney, Wieches Pond......|........ 200 

Sprinkle, Big Walnut Creek. .|........ 4,000 || Wichita Falls, Clear Lake....|........ 870 

Spur; Bull Creeksbakesse— coal see ccsee 150 Denver Lake: .}=... 2 - 870 

Wilsonvakeesosecck nr “| eeoeaaee 350 || Horseshoe : 

Sulphur Springs, Brinker \| WAKO oa te Pace cite meee 870 

Wake. i... -% seen 200 | Fort Worth & 
Hendersons \| Denver Lake}-....... 150 
Pond os.23|5 65.2% 60 Sherrod Lake.|..-..... 870 
Hurley’s 1 Windom) iGinvPondeeess-sssalseseeres 125 
Ponds. .c- S| Soaes ce 200 || Winters, Bedfords Lake......|........ 100 
Sutherland Springs, Cibolo | =Moakum, Tates Ponds cee celsuecceas 150 
RIVED Ss enios eecmimeenee escle ke tte ae 1,000 || Utah: 

Sweetwater, Santa Fe Lake...|........ 550:|| bund, Gittord?spondsa-4-2- ee |acseeeoe 50 

Taylor, Flag Springs Pond...|........ 200 || Og den, Wilson: Pond. 222 sss eee) Same sae 75 
Washington Lake....].......-. 3 Salt Lake City, Silver Lake.. me RS 200 

Teague, Williford’s pond.....}........ 100 |, Virginia: 

Temple, Montgomery’s pond.|........ 685 Amelia Court House, Wil- 

Terrell, Beavers Pond........|....-... 125 LidmsPondsee ee pesos seas ne 200 
Dennehy sponds. 2222) Sock 125 Ash Cake, Maple Grove Ponds yeas 250 
DurhamePonGeeececalssececce 125 Ashland, ‘Bowles Pond.......|....-.-- 250 
HasonPondeeeteee nesiseeeeeoe 125 Kings Pond.. ot : 250 
Goose Lake esc. ss | sace~ = 1,000 Luckes Pond......- AAS : 250 
HellamsiPond seer crea tee ic 2,000 || Barbours Creek, Craigs Creek.|.......- 400 
Lovells lake: =< 2222 sai/-s5-25- 500 ||} Baskerville, Elam’s lake......|..... ar 200 
Rose Haillsbakesee-a|soosee ce 225 || Swanip Wake-2-.s|i2 222-5 200 
Sheet Ponds. jssssonlGesssece =) 12574) Twin Wakeserecc|teaseuees 200 

Thorndale, Newton’s pond...|........ 125 |} Beaver Dam, Little River....).....:.- 500 

Thornton, Moody’s pond.....}...-.... 150)|| © cBess; Potts 'Creek-o5.- 720 eee lenee ee 375 

Timpson, Ramsey’s pond.....!........ 300 || Bon Air, Bellona Pond.......].....-.- 200 


4 
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DISTRIBUTION oF FisH AND Eaas, SHowN By LOCALITY AND SPECIES, FOR FISCAL 
YEAR 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Disposition. Fry. 


Virginia—Continued. 
Chase City, Otter Creek Pond. 
Cleveland, Clinch River. -..-..|..--..-- 
Courtland, Nottoway River. .|........ 
Covington, Dunlap Creek....-}......-.- 
Craigsyille, Big River..<-- 2. -|.-....- 
Culpeper, Mountain Run..... 1, 000 
Manvilles Cain! Creeks swe. .-|e cnc 
Chandlers Creek....}.......- 
DankRiverte a. ss. |eee.2 = 
Dan River Lake....|...-.--- 
SandyiRivers-c-2---|s-s02s2- 
Wolf Island Creek..}....-.-. 
Wioods: Pond cess. |foaaecen 
Doswell, Harman’s pond.....}......-.. 
Dry Fork, Jones Pond........|_......- 
Dundas, Callis Mill Pond....-.|.......- 
Mba, Moores POnWs.<-.cn-s--|sceeso~s 
Westham Fishing and : 

Country Club Pond..-|......-. 
Ellerson, Brandy Pond...-....|.....-..- 
Waiters ponds. oa. -looa.=2 
Emporia, Meherrin River.....|.....-.. 
Eulalie, Ca Ira Mills Pond....]........ 

Franklin Junction, Fitzger- 
aldasimillmondsseeceseses| fase 

Front Royal, Shenandoah 
RUIN ase see eete serie cowie eellitic. oss 
Gladys, Seneca Creek.........].......- 
Pigeon Run Pond....|......-.. 
OLGA Obs Cree Kaeseccice/-<|oeee == 
Lanexa, McKenney’s pond...|.......- 
maurel bolton Ponds. 2. <--|2+ 635. 
Leesburg, Goose Creek.....-.-- 
Oak Grove Lake...} 1,000 
eevHall bee's pond... je. s|--=--8- 2 

Lester Manor, Walker & 
Colemans Mill Pond.....-...|....-..- 
Louisa, Gold Mine Creek......]........ 
Martinsville, Smiths River...}.......-. 
Milford, Broaddus Pond....../........ 
New Castle, Caldwells Pond..}........ 
Norfolk, ChubiWakes.2 2... ...|2...-22- 
Ontario, Hubank Pond.......|........ 
Pemberton, Moon’s pond.....|........ 
Trice’s mill pond 
Petersburg, Chesterfield Pond 


Old Tom Creek. ..|...<....- 
Providence Forge, Providence 
orge 
Ponda =|se5-2 520 
Ropers 
Greeks atl. <3: 
Purdy, Batte’s ponds 20.2.0. |). -e.--- 
Quinton, Waterview Mill 
IRondeaasseaenasnececee Same Seeesarane 


Randolph, Figg’s pond......-. 
Richmond, Allen’s pond...... 
Falling Creek 
RONG escent ces 
Fonticello Pond.. 
Glazebrook & 
Thomas Pond... 
Grimmell’s pond. 
Licking Creek 


Powell’s pond.... 

Springfield Pond. 
Robions, Pinifer Park Pond.. 
Rock Castle, DeNoon’s pond. 
Soudan, Grass Creek.......... 
Stony Creek, Pyus Pond...... 
Tunstalls, Hempstead Pond.. 
Victoria, Meherrin River......]....---- 
Walkers, Walkers Pond.....- ras 
Waverly, Lake Shingleton.... 

Newell’s mill pond 


Finger- 
lings, 
yearlings, 
and 
adults. 


Disposition. Fry. 


Virginia—Continued. 
eee hee Freeman Mill 


Buckhannon, Buckhannon 
IRIVOR Soe oars sci ceiceisneeie = 1s] ewreteis w= 
Charlestown, Shenandoah 
RIVCRS oo Ses eee aaniscaeice |sone mes 
Harpers Ferry, Potomac 
RIVERS a astern loeen eee 
Shenandoah 
RUEVeDeeecieer leet 


Hendricks, Dry Fork River. -]........ 
Holly Junction, Elk River....|........ 
Martinsburg, Opequon Creek. 
Millville, Shenandoah River..|........ 
Moorefield, Potomac River, 
South Fork of South Branch 
Philippi, Tygarts Valley 
RIVET roca cee sine as srejaiciete ie] = niet see 
Shepherdstown, Potomac 
IRAVBLe aetna ate comic, tenis ince esa 
Weston, West Fork River....]......-- 
Webster Springs, Elk River, 
Backs Horkyaerr ce aes] = see etre 
Wisconsin: 
Almena, Upper Turtle Lake-.|........ 
Altoona, Lake Altoona....---].....-.- 
Aniwa, Pikesbakezs ses. -eseltincco ss 
Sand Wiakes sc 22-s6-| one sees 
Bangor, La Crosse River......|..-...-- 
Parks Wakes so oceiicecl ne eonces 
Wiles ake! fosceocse|ice occas 
WiolistPondete ences | ne oe sae 
Barneveld, Adamsville Creek. 
Barronette, Mill Pond-..-.---|.....-<- 
Birchwood, Sturges Lake.....}.......- 
Birnamwood, Food Lake....-|..-....- 
Mayflower Lake]........ 
Brodhead, Sugar River.......]........ 
Burlington, Browns Lake....}......-.- 
Caples hittlewlakes 222 ec--a-2|eceeca= 
WON PAIGAKe Soewteee ce cleo ee 
Number Four Lake....}........ 
Bernyplakeus.ceecctased|ecoce cae 
Priceibakeres esecces-|ss cece 
Willeyelake:seseece- cee | ceases 
Centuria, Balsam Dake sss - |) fee 
MeenWakes sass [es ee 


WonevWake ee estces |aenieeee 
Loveless Lake...:.-]-...-=-- 
Poplar Lake.......- 
Chetek, Chetek Lake.......-- 
Kegama Lake........ 
Prairie Wake oscs.-.- 
Chippewa Falls, Bob Howie 
Baker. 22 
Chippewa 
VOL aes eee ice eres 
Cornell Lake -.|........ 
Ermatinger 
Waker 25 
Jim Falls Pond 
ake: Halla’ 2).|sanaeece 
Long Lake.... 
Miller’s mil] 
ponds oe: Feenaes be 
Mud Lake.32)..=.5-2- 
Popple Lake 
WellowaRiverzs|-.cssc.- 
Colfax, Big Eddy Pond....... ea acer 
Larsen’s pond......-- Le eameeiee 


Finger- 
lings, 
yearlings, 


94 


DISTRIBUTION OF FISH AND FISH EGGS, 1912. 


DISTRIBUTION OF FisH AND EaGs, SHown By Locauiry AND SPECIES, FOR Fiscar 
YEAR—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Disposition. 


Wisconsin—Continued. 

Colfax, Tollefsons Bay......-- 

Crandon, Bass Lake.......-.-- 
Bishop Lake.....-- 
Booze Lake.....-..-- 
Clear Lake....... of 
Crane Lake... -.:--- 
Devils Lake......-.- 
IDrywluake tees. cer <i 


Hemlock Lake...... 
Lake Whitby......- 
Little Rice Lake... - 
Little Sand Lake... 
Mong bake. — 5-5. 
Mole Lake.......... 
OakeMake: 222-4 sec 


Riley Lake......-.. 
Roberts Lake......-. 


Cumberland, Beaver Dam 
WaKeGx2 ca asa. 

Granite Lake... 

Kerbec Lake... 

Pipe Lake. ...-. 

Sand Lake...... 


Bake. <j socee 

Devils Lake, Devils Lake...-. 
Durand, Bear Lake.........-. 
Eagle Point, Oneil Creek. ..-. 
East Superior, Amnicon Lake 
Lyman Lake. . 

Mary’s lake.... 

Elcho, Otter Lake........-.... 
Hackley, Big Bass Lake...... 
Big Twin Lake-.... 

Lake Helen......... 
Hartland, Lake Keesus......- 
Haugen, Bear Lake.......-.-- 
Devils Lake......... 


Tuesday Lake....... 
Hayward, Big Moose River... 
Big Spider Lake... 

Clear Lake......-- 
Herrington Lake. . 


Lake Court Oreilles 


Fry. 


Little Moose River.;........ 
Little Spider Lake.}........ 
Mud akert o.ccesloaceecee 


North Dake wn. s-s-|cccscee = 


Hillsboro, Baraboo Riyer 


Pondeee at eee seee tal 


Hillsboro Mill 


Holeombe, Round Lake......|...-.-.- | 


Honey Creek, Tichigan Lake - 


Tron River, Big Pike Lake....|.......- 
Camp 20 Waketss ss -< oss. 
Crystaliaker te -s|2<-225.- 


East Eight Mile 


Trappers) Wake. .-|------~- 
Kansasville, Eagle Lake......|.....--- 
Ladysmith, Chippewa River -}....-..-- 

Flambeau River.|.....-.-- 
Lake Shamrock. .}.-.---.-- 
Lake Stephenson.}......-- 
IPOtato Waketeaeate cee ccee 


Finger- 
lings, 
yearlings, 
and 
adults. 


Disposition. 


Wisconsin—Continued. 


Fry. 


Lake Geneva, Lake Como....|..:..... 


Lake Nebagamon, K x nlock 
ie 


bagamon 


ampson, Wily Wakess 2. -5--|soneee~~ 


Marshfield, Little Eaupleine 


Riviere meres: leeeeceas | 


Medford, Coon Lake. ...--..--|--.----- 
nl s"bakessecesssc| sees 

Kiuches Lake......-|....---- 
Wakewhisadoressa-ce-|eaeeecer 

Lake Nineteen. ...../...----- 

Bake Salem's sna alone eee 
Walken tye cerecqe| eee 
Pickereliakesseee seen ee 

Richter dakexe so -o|seeee eet 

Sacketts Wakes: a aa\s-s5sse 
Mwin'Wakese see. ol meseteoat 

Mellen, Beaver Lake......-..|....---- 
Bladder bakere es ca.-4|-eeeee 
Caroline bakes cee eee 
Einglishbakes soc sen| sere = 

hake Herberbimec.---| cesses 
Dongvisakesece. sscass|ae ea 
Meadertiiakes.scccren|soeeecre 
Mineral Wakel.-os2sss|oneee ee 

Twin Wakescee cee. nll cetese at 
Menominee, Cedar Lake...-...|....---- 


Chippewa River. 


Clearlake? ioc seseceet 
CutOf Makers es tease 
Lake Menoni....|....---- 


Red Cedar River 
Stump Slough 


Make tees ese es soccer 

Tibbitts lakes *s|222----- 
WillsonvPond.si\fee--e-- 

Young Wakes 2-322. 5--26 

Mercer, Trude Waker sa = -—-.-|e-e=2-e- 
Milwaukee, Wind Lake......|.....--- 
Mondovi, Mirror Lake......-.]....---- 
Nashotah, Moose Lake.......|.-..---- 
Nashville, Crystal Lake......|-.-..--- 
Drye Wake wee ctee)=5| ese 

Jungle Lake... =. --|-------= 

Neal beke saree eee) eee 
MoonwWakesee cee. | See eee 

St. Johnsawake es cin sss ge 


Strawberr 
Norwalk, Kickapoo 


_Lake..|......-- 
TWO oceelseeecees 


Moores Creek eee oleae eae 
Norrie; Lake'Gotoitsss. 5. --|2 ce == 
Salem, Hooker Wake... .- 22. --n---2--5 


Sauk City, Koenig’s mill 


Finger- 
lings, 
YCAPLIES: 


ae a i i TI aS 


“- 
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DISTRIBUTION OF FIsH AND Eaas, SHOWN By LOCALITY AND SPECIES, FoR FiscaL 
YEAR 1912—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- Finger- 
lings, lings, 
Disposition. Fry. | yearlings, Disposition. Fry. | yearlings, 
and and 
adults. adults. 
Wisconsin—Continued. W isconsin—Continued. | 
Solon Springs, Long Lake. .-...|........ 125 Wausau, Brokaw Pond.......|......-- 75 
Mwintiakesss = s|522-.5- 125 Buntruck Slough | 
Youngs Wakes |" 252... 100 Bond iseen seer aal| terse see 100 
Sparta, City, CONG 55-52-2225). 8. bos. 100 @anadat Creeks eens seer 100 
ORC HMA ke meee 2 eo | he ee ces 200 Coles! Pond ie oak marl seceen ce 100 
Wialwonthwbondiere sec... 200 @urtiss!Creekee ease aeeee = ae 100 
Spring Green, Wisconsin Deadman Pond.....].....-.. 100 
IRN) aise Sees SE ee eel Me eae 300 Eau Claire Pond...-|.......-. 100 
Stanley, Brown's lake. 22. -—--|2-.--=-- 500 Haw Claire Rivers. 4|2- 55-5 -- 100 
Wellow Riverj..---5-|2----c< 500 Four-Mile Creek.....|........ | 100 
Stone Lake, Adell Lake...-../.....-.. 125 HalfsMoon wakes en slps2222-- 100 
MakesD onaldeeer lasses 150 SIM OTOL EWI Cheep = sell = eee 100 
Bake oss. : gcc alee =e 5 150 Ratz onde ee | eee ee 100 
Nickle Wake 2 - -|-- 2-2: 125 ake y Moone seriseye- |e seas | 100 
Slimilakers= =a 2-|eee-s-- 125 MhakesWiausalt: see. obese ase 100 
Sprinp Wakes sae| 2. ase 125 Little Moon Lake...}........ | 100 
M@hreevuakes Big Wakes oso: |e. ee 200 Little Rib River. ...|-2.. =... | 100 
BigsHox Dakes. oo 25-o..- 200 Middle Sandy Creek]........ 75 
Big Stone Lake.}........ 200 archers Ponda esss| seen. 100 
Clear Water RUD EGake sees ane ole cece 100 
MAO Re ashy ors osetia it 200 Rothchilds Lake....|......-.. 100 
Columbus Lake |......-. 200 Schiwister Wake@m sence sees. 100 
Four-Mile Lake.|........ 200 Short Portage Lake.|........ 100 
Little Fork Silver iCreekessse- epee 2 ee 100 
ake sae Sona 200 Sturgeon) Pondes 2] .|s20-2 -2- 75: 
Macosiniake=.-)2 2-2 200 Wisconsin" River: - .} 2-2-2 100 
Maple bakes. <\|9-2e---- 200 White Lake, White Lake.....|........ 200 
MedicineLake-..|........ 200 Winneboujou, Elizabeth Lake|...._... 100 
One Stone Lake.|......-- 200 Tslandslakess lees. 20 = 100 
Te 1 eeyisay ysl al es Lake Helgerson|......-. 100 
Ground Lake.|........ 300 Pocket Lake..3|......2- 300 
Range Line RUSHyGak Osseo eee 100 
Walkers seceee|-- Boe ce 300 Sand Bar Lake}...-..... 100 
Spiritake 2 = s|oss-2- -- 200 Wonewoc, Baraboo River....|........ 300 
Mhunder Wakes 2. 2c. 2. 200 Baraboo River, 
Town Line Hast Branch 2): | -..- 22. 200 
Makowsaeceace| se enact 200 Baraboo River, | 
Wairgin ales ele 2. ant 200 North Branch. .|.---.--- 200 
InrevowelOckpl akon een lneeae eae 375 Baraboo’ River, | 
Turtle Lake, Skinaway Lake..|.......- 375 WiestaBranchs:-o|sssceeee 200 
Twin Lakes, LakeElizabeth..|........ 625 Horseshoe: Pond. -|2-2--..- 100 
Bake Marys osc -2|onccs—0- 625 Mall Pond seen. = Beek etree 200 
WialisaussBauchPond@eesss.-|2o-2- 3 100 Woodruff, Clear Lake........|. oe eee 575 
BigsMoon lakes]... |o<-+-=-- 100 || Sweden: | 
BioUR Tp eRiVvereeen ss |eee sees 100 1G) #2) s ASP Reem Aerts a Reet - 200 
Big sancd yi Creekwesalle secre 100 ae ———— 
Black iG@reekse cs | -0- 22 = 100 Totalates sess eres 18, 100 485, 993 


SUNFISH (BREAM),. 


Finger- Finger- | 

lings, lings, 
Disposition. yearlings, Disposition. yearlings, 
and and | 

adults. adults. 

Alabama: Alabama—Continued. 

Abbeville, Hicks Pond....+....:-.---- 200 Cullman, Scheffel’s pond.....---.-.-.--- 200 
CappsiPondetee so assess soe 200 Demopolis, Elmore’s pond..-.....-.--- 150 
Bankston, Gardner’s pond.........--.- 200 Eleanor: simms Pond=..-*2.-- 3-5 - =: 2- 150 
WiitS;SipOn Gia see es = een - 400 Hilkmont,Wwoeust) Pond. 2.).-2-.---- 400 
Birmingham, Warren’s pond.......-.-. 50 Holine VRROp bake eee cece. ose eae 150 
Camden Bay sbondees-s2s5e0 sen snec 150 Murnphiyzsipond See esese-o2 eee 150 
Chasey Cullomisiakess cscs. sce- see o= 200 Pinta ula wens} pond) sees s sees acess 100 
Clayton, Hloyd’s pond! 55-5. .-22.2--- 50 Prudenisipondsseess. 4426 =5- 100 
Martinis|ponds'-s24e5 ce. -— 100 avettes Berny7s) PON say. .c\-2 = 222 sie 200 
Coker, Robertson Lake....-........-.- “150 Fort Payne, Steeles Lake ........-.--- 100 
Collinsville, Lake Lay..............-.- 100 Goodwater, Joyner’s pond....-- wesees 50 
Cullman, Graham’s pond......-.-.--- 150 |} Goshen, Sikes Mill Pond.......-.--... 100. 


a Lost in transit, 885 fingerlings. 
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DiIsTRIBUTION or I'isH AND Eaas, SHOWN By LOCALITY AND SPECIES, FoR FIscaL 
YEAR 1912—Continued. 


SUNFISH (BREAM)—Continued. 


Disposition. 


Alabama—Continued. 
Greensboro, Lavender’s pond......... 
Stickney’s pond.......... 
Gini, Beance’s Ponds! ees saemncesiseee 
Hartiord- helps) pond sces-----eess=- 
Hartselle, Aldridge’s pond..-.....-..--- 
Jemison, Franklin ponds.....-.-...---- 
Millport, Gentry’s mill pond.......... 
Mobile, Black Fork Creek.-.-..-.....-..- 
Opelika, Lake Opelika..........2.-..- 
Odami@reeks- cacao. essence 
Peachburg, Weem’s pond....--...---- 
Phoenix, Harden Lake.......-...--=--- 
Poplar Spring Pond........- 
Randolph, Spring Lake..........-..-- 
Russellville, Burgess Lake..........-- 
Douglas Pond: iso 52-5. 
ales pond ee aeeeteeenre 
Sanford, Kno0x’s pond. 2-35... 5-1 ===) 
Scottsboro, Coulson’s pond..........-- 
Sellers, Garrett’s pond........-..-..-- 
Giddens pondea- cesses 
Mount Carmel Fish Pond..... 
Sylacauga, Tallasahatchee Creek...... 
Tallassee, Carmacks Pond...........-- 
horsby; Rollins Pondtess- soem 
Troy; Black/SPOd seen esses aes se a 
Wihaley7s pondiies = ace ace sane 
Moungblood' Pond! ee sss-.-cs-2e 
Winfield, Bowen’s ponds.......-.-.--- 
Wrhite’sipondio..) socnase- sys 
Woodstock, Reno Lake............-.- 

Arkansas: 

El Dorado, Rock Island Lake......... 
Snow, Wakei.©: -Sasaccee-2 
Sorrell’s pond.....-...--.- 


Helena, Mississippi River......------- | 


Euttic SPry ors ponds. s--eeese = 

Mammoth Spring, Warm Fork....-.-.-- 

Wynne, Killone Pond.............-..- 
Colorado: 

PuebloiChew’s pond:...2---- 2s... 
Connecticut: 


New Haven, Hubbard’s ice pond......| 


Florida: 


Georgia: 
WiliewHulleriBranchisese. see cies eee 
Americus, Seals Mill Pond.........-.- 
Ashburn, Massey’s pond...-..-.-.-.---- 
Atlanta, Clara Meer Lake....-...-.-..- 

Crook's pond et. a. seine s aoe 
Mast Wake Semeartaanieni= cena 
Relkers ponder senate 
Grant Park Lake......--...-- 
Lakewood Lake...........-.- 
Lake Ormewood....-.------- 
Mavery’s POnd's.2.-S2--cceses 
Lorraine's pond... - +. -- see 
Piedmont Park Lake.......- 
Ponce de Leon Park Lake.... 
Scehoenisiponde eee ssene sce 
White City Park Lake....... 
Athens, Lake Chulnota..............- 
Middle Oconee River........- 
Oconee River..---- Beebe cine 


Augusta, Augusta Game Preserve 
PONG teen eee ccet es sees 
Hankerson pond..-.-.------- 


Bund Ss pondeseee sass. 
Thomasveondetess asec e = 
Bartow, Williamson Creek.......-.--- 
Baxley, Brown’s pond......--.--.-.-- 
Bishop, Dickens’ pond..-.....-.--.---- 


Finger- 
lings, 
yearlings, 


adults. 


Disposition. 


Georgia—Continued. 
Blackshear, Walkers Mill Pond......- 
Bremen, Beech Creek Pond.....-.-.--- 
Copeland’s pond........-.-.-. 
McBurnett’s pond.........-- 
Boneville, Johnson’s pond........---.- 
Bowdon Junction, Bowdon Ry. Pond. 
Box Springs, Kings Creek..........-.- 
Buena Vista, Taylor’s pond.........-- 
Calhoun) Hayes Pondit=.-°- sna 
Roach?sspond'!s=-csese-s-eee 
Canton, Etowah Rivers). --2-0---=2 22 
Cave Spun: Malalahwake acne eesee 
Chamblee, Manley’s pond......-...-.- 
Clarkston, Cornbrock Pond......-..-- 
Jolly7s pond -oe-- 2. s-seee= 
Sam/’s pond: 2t2--ems2 ees 
Conyers, Hicks’ pond!=-<-.--.----22--- 
Covena, MilliCreekses eee see 
IPM ips pond ses. se -eieee a 
Covington, Lunsford’s pond....-.-.-.-- 
Crawfordville, Ogeechee River.....-..- 
Cunningham, Hunt Pond..-.-.-.-. cad 
Vans Valley Pond...... 
Cusseta Kane ?s pondes sien eee 
Cuthbert, Bealls Pond......--.-.--.-.- 
Carters Pond: s22--sss-scer 
Dixons:Pond ses eae 
Crystal bake seccses ee 
Gefis Bond see ceee ae ee oe 
Miagke Views sa soseneere ae 
Weatherbys Pond.....--.... 
Daisy, De Loach Pond........--.-.... 
Dalton, Clearwood Lake....----- oe ae 
Crystal bake cesses anes 
BlmPondee. see eene 
Decatur, Morgan’s pond....--- 
Poplar Spring Lake.......... 
Douglasville, McElreath’s pond......- 
Drybranch, Tharpe’s lake.....--.-...- 
Duluth) Paces pond esac. -2-e eee eens 
Hdison, Maury’s ponds. 2. —o.- =o 
Elberton, Beaverdam Creek.....--..-- 
Ellanville, Rainey’s mill pond........ 
Eldorado, Segraves’ pond....-.--.--.- 
Eufaula, Rutland’s ponds. ese cneece 
Fairburn, Roberts Pond.......--.--.-.-. 
Rarran Wiyatts Onde se. . emcee ence 
Fitzgerald, Paulk Pond.......--.-..-- 
Gainesville, Davis’ pond 
Moore’s pond..-..-...--.- 
Nimberville Creek...-..-- 
Georgetown, Ogletree’s pond.-........ 
Gray, Bermuda Park Pond......-..-.- 
Greenville, Terrell Pond.....-.-.----- 
Hamilton, Harris’ pond.....------.--- 
Harlem, Campania Pond.......-.-..-- 
Cow: Creek® sacs seaese ee 
Phillips's}pondes.-2-s--s-ee— 
eytaans Titton’s pond=-.-=-2--2=- 
Hartwell, McMullan Pond.......-.-.- 
Hawkinsville, Ryan’s pond......-.-.- 
Hephzibah, Briggs’s pond.-..-...-.--- 
Hiram, Stancel’s pond........------.- 
Hogansville, Haynie’s pond... 
Jackson, McCord’s mill pond. . 
Reed Creek. sa.0 22 t eles 
Nhissecha; Ponds sce s eee 
Junction City, Miller’s pond........--- 
Lenox. Sutton’s POnG-ke ==. -c-eeees 
Lithonia, Honey Creek.....-----..--.- 
McDonough, Brown’s pond....-.------ 
Macon, Smith Pond esos sons eee 
Wiekers/pondenn--aeeeeeseeeer 
Manor, Henderson’s pond..-..---.----- 
Marietta, Maloney Spring Lake......- 


Finger- 
lings, 
yeaulines, 


an 
adults. 


ma it cei ait this i cai ig ghia ci a tli in ihc heh tai 
7 ~ 7 . — a 


Se ern ed 


1 


ets ee oe ee 
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DIsTRIBUTION OF FisH AND Ea@@s, SHOWN BY LOCALITY AND SPECIES, FOR FIscAL 
Year 1912—Continued. 


SUNFISH (BREAM)—Continued. 


Finger- 
lings, Ri tt 
Disposition. yearlings, Disposition. 
and 
adults 
Georgia—Continued. | Indiana—Continued. 
Meigs, Long Branch Pond.......----- 100 Manchester, Bielby Pond...........-.. 
Spring Head Pond........-...- 100 Osgood, Shadeland Pond......--..... 
Menlo, Stephenson’s pond.....--.----- 150 Richmond, Thistlewaite Lake........ 
Metter, Grayham Pond..............- 150 Union City, Young’s pond............ 
Midland, Mount Hope Pond........-. 100 Winchester, Johnston Gravel Pond.... 
Monticello, Kelly’s pond.........----. 100 || Towa: if ete he 
Moreland, Cureton’s pond........-..--- 100 Bellevue, Mississippi River.......-.-- 
Moultrie, Clytiemae Pond........-.-.-- 100 Coin, Christensen’s pond............-. 
Naylor, Carter's pond. 2... ----=2---- 200 Lansing, Mississippi River......-....- 
Tucker RONG specs season 100 || Kansas: 
Newman, Bohannon Pond.....---.--- ~ 50 Cominskey, Troutman’s pond........- 
Wrynns) POndce= 3s a5256 == 200 Kansas City, Fairdale Lake.........-. 
Norristown, Mule Pen Creek. -.-..----.- 35 Kairwin; ‘Case's pond= 2c. - 2-2 oun =n 
Norwood, Dennis’ pond....-...--..--- 100 Marrow, Huyek’s pond... ..--.-..-:-- 
Duckworth’s pond.....---- 100 || Kentucky: 
Howell7syponds=2-74e24-5-4- 100 Aliensvalles: Gills ;pondes-c- 22-225] cee 
DS WaLUSPEON Glas core ae ccae a < 100 Cadiz aiitilesRiver 3222 25 eee 
INTNeZAev olmMan?’s| pond = 5-2 ..-s2-2- =. 135 Danville, Dix River Lake............. 
Ochlochnee, Black Water Run....-.-..- 100 Frankfort, Sullivan’s pond...........- 
iPalmettomearris Ponds... .cc--.- 2-2 100 Franklin, Tisdales Pond............-- 
FlearnisipOnd = a areye cnc ea 100 Wilson’s pond ites. = ses0 sae 
WalthalitPond sec. 100 Georgetown, Lake Moreland.......--. 
Perry, Aultman’s pond... ..-.5-.--.--=- 100 Graysons Springs, New’s pond.....--. 
Reynolds, Mosely & Neisler Pond..... 100 Hopkinsville, Howell Pond..........- 
Rochelle, Edwards Pond.......--..-- 125 Little River, West Fork. 
Scotland, Gum Swamp Creek.....-..-- 150 Jackson, Kentucky River...........-. 
seville, Tippett’s pond. .-<...-...--.-- 125 Louisville, Avery Reservoir. -....-..... 
Stockbridge, Ward’s pond..........-- 125 Lake Lansdowne.......--- 
Stone Mountain, Tweedell’s pond.....- 400 Marion bakersipondeee=serees see eee 
uieks? pond .o.<5- --- 250 Maysville, Mitchell’s pond..........-.. 
Talking Rock, Keeter’s pond........- 150 Rowletts, McKinney’s lake..........- 
Tate, Weaver Mill Pond..--:...=...- 100 Russellville, Becker Pond...........-.- 
Tarrytown, Calhoun’s pond.........--. 250 Caldwell Pond= .- 22.22... 
The Rock, Stafford’s pond............ 100 Edwards Pond..........- 
Thomasville, East Lake.............. 100 Stumping Ground, Southworth Pond.. 
Roosevelt Pond.......-.- 100 Tip Top, Cedar Grove Pond.........- 
Smith’spondi2 32. .e2.22 100 Harts porndte-e sss. sen 
‘Taylor’sipond!_=: 2. -.-- 100 Orthober Pond!2 35 
Wiard?sipond) -- 2.52. 100 WioodPondiesreeeeeeeesren 
Watson’s pond.......... 250 || Louisiana: 
Williams Mill Pond..... 100 Amite City, Elmsley Pond............ 
Toccoa, scouts pOUd. ee. 2) ses ko 100 ClintonsJack Pond 2 ees oe eee 
Tucker, Simpkins’ pond.............. 200 Corbin, Pradiford’s:pond=s"s-2-ee. eee 
Wpatoi; McKee Pond: ...........:.... 100 Ponchatoula, Settoon’s pond.......... 
Warrenton, Aldred Pond............: 100 Tremont, Butler’s ponds.-225.4.2.. 25. 
owe:spondess snes e..- 100 Pernine!s PORde: see ee eae 
Whigham, Whigham’s pond.......... 100 Wiser Picks PONG! spe seen eee me 
Williamson, Katrina Pond............ 100 || Maryland: 
Wounesebeek’siponds sso eee eee 150 Seventy Severn POndsie-eseq see eee eee 
Zebulon Wilsons pond. 255.2255. 25 2% 100 || Massachusetts: 
Tilinois: : Bridgewater, Gammon’s pond........ 
Belleville, Lake Christine............. 1,250 |} Mississippi: 
Carbondale, Bryan’s lake............. 500 Ackerman, Yockanookany Club Lake. 
eda bakers see sanns 500 Amory, Dalrymple Lake.............- 
Woods) Lake: = 2-22. 5...-% 500 Baldwyn, McCollum’s pond.....-....- 
Carlinville, Oakview Pond............ 250 Nelson Spring Pond........ 
Carterville, Tremont Pond............ 250 Bay St. Louis, Shields’ pond..._....-. 
Chambersburg, Ham’s pond.........- 150 Blue Mountain, Medlins Pond........ 
Hillsboro, Major’s pond............... 250 Brandon, May; siponds=---s.-- 2.5. 
Hunt City, Bowman’s pond.......... 200 Brooksville; MayaPond)... 292.5 2.— = 
Prvine Pyeriay Pond.) 5a... 25 82. 500 Centerville, Willow Lake...........-. 
Meredosia, Meredosia Bay.........-.-. 3,800 Clarksdale, Sunflower Pond........-.-- 
Millersville, Bickerdikes Pond........ 250 Columbus, Tombigbee River.......-.- 
Millstadt, Bluff Side Lake............ 1,900 Waillissbakes 22°85) 22. 
New Burnside, Boyer Pond.........-- 200 Como; MadditrxPond! 222 5.2527. 222 2: 
Calder’s pond......... 200 Corinth, Lake Clarence. ..............- 
: Caspers Old Pond..... 100 Lamberths Lake........-...- 
Shipman, Olmsted Pond.............. 250 Crawitord irby= Pond. 2-29-22 s ios: 
Indiana: Crystal Springs, Aby Lake............ 
Columbia City, Peabody’s pond....:.. 100 Hpleys Eudsen’s ponds: 2.7. 2235-522 
Fairmount, Kemmer’s pond.......... 100 Mioraeawikinsveondsass4-5. 03-4 se ok 
Kentland, Orchard Lake.............. 150 Lei bi miata et0)0X0 | eee Seen ee See 
La Porte, Tamarack Lake...........: 300 Gloster, Cassels Pond......-.-. ne ae 
Lebanon, Spencers Pond...........--- 100 Greenwood Springs, Broyles’ pond.... 
Madison, Kentucky Creek............ 300 Hazlehurst, Ellis Lake.-......22.>---: 


Finger- 
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DISTRIBUTION oF FisH AND Eaes, SHowN By LocaLiry AND SPECIES, FOR FISCAL 
Year 1912—Continued. 


SUNFISH (BREAM)—Continued. 


Finger- Finger- 
lings, lings, 
Disposition. yearlings, Disposition. yearlings, 
and and 
adults adults. 
Mississippi—Continued. New Jersey: 

Hazlehurst, Sexton’s pond......-.-.-.-- 150 Passaic Malls’s pond ce see eee cease 200 

Houston, Houston Park Lake.....--..- 400 || North Carolina: 

Jackson, Bailey Avenue Pond.....--- 150 Concord, Cotton Mill Pond.........-.-- 100 
Centennial Lake...-.-.--.----- 150 Substation Pond..........--- 100 
Crowder’s Lake... .5-.----5.: 150 Durham, Lilley’s pond=:.---2-2--2-2--- 100 
HOrseiGrecksae een Boe 150 Fayetteville, Bonniebrook Pond...--. 200 
ynich2spondkeeeeeess—ses-ne 150 Franklinton, Norveil’s pond. .-.-......- 150 
Moody7s POndEE a aase5- eee 150 Star Parm Pond_--22-- =: 150 
North Park Lake. ..:.------: 150 Hremont, Cooks Pond! 2222-22-22 =. 400 
Spring Whakesseseceascscess=- 450 Peacock Pond ees. sseae ee 400 
Sulphur Spring Lake.....-.- 150 Garland) Smith’spond:s-.-2---- =.) 500 
White Creeko2aass25 552224252 150 Goldsboro, Country Club Lake........ 550 

Kosciusko, Peeler’s pond..-.--:---=--- 150 ParayHarmeond ss eee 400 

Mandon; Alibreeht Ponda ses. a2 = 150 Graham, Country Club Lake......-... 400 

Lauderdale, Willow Pond.....-...--.-- 150 Holts soll Ponds see eee 400 

Louisville, Mitchel’s pond......-...--- 200 Scotit?sipond!=-2s- sess eee 400: 

iyiman Worse ondesss assess aoe ee 150 Jonesboro, Little River_.-:........---- 1,000 

McCool, Fancher’s pond...-....-..--- 400 enor Spencers pondses- = snes ee 100 

Macon, Coleman’s pond.......-------- 150 Lexington, Berrier’s pond.........--.-- 150 

CypressiBakess sae ee 150 Louisburg, Ingleside Lake... 500 

Mano Ponds! see eeseeee eae 300 MowellsiGash?s ponds sccsme. s-eesaesne 150 
Howards takes tes basses ie 150 Mill Brook, Lassiter Pond.....-....--- 400 
Sparkman’s pond......-...--- 150 Mocksville, Dutchman Creek Pond.... 250 

Magee: Duck Pond 220. s3anc2 ceases 150 Morven, Ratliff’s pond.............--- 150 
Magnolia, Allen Bros.’ pond.......--- 100 Mount Gilead, Little River...........- 1,000 
Minnehaha Creek.....-..-.- 150 Newton, Setzer’s pond.......-....---. 150 

Mantee, Mantee Lake...........-...-- 200 North Wilkesboro, Whittington’s pond 150 

Mayhew, May Farm Pond...-........- 150 Oxford, Grassy Creek.....-.-- meee 500 

Meridian, Oaklawn Pond.......--....- 450 Pittsboro, Hailbourn Pond.......-.-... 300 

Schonrock Pondves22 2224... 200 Polkton, Lanes\Creek2 2: 252252 2-52--6 550 
Walker’siponds 2532 22 200 Raleigh, Norwood Pond........-..-.-- 650 

Monticello, Maxwell’s pond...-..-.--- 200 Williams?siponde.. sscsee.-- 300 

Muldon, Cunningham’s pond....-..-- 150 Rutherfordton, Dickerson’s pond. . ... 100 

Natchez, Ranck’s pond =. :-...--+.-.- Se 200 Salisbury; Kesler’s\pond.- 22 -----..-: 150 

New Albany, Bias Mill Pond......-.-- 150 Statesville, Cedar Lake_...--.......-.- 300 

Holland’s pond........-. 150 Stoneville, Black Branch Pond.....-. 250 
McBrayer’s pond. ....-. 200 Tryon, ShieldssPond =e. esas se eee 200 
Parkerspondsse----e oe 150 Walnut Cove, Pepper’s Mill Pond...-. 250 

Noxapater, Estes Pond............-.- 200 IRosssRond esse eee 100 

iPenn@ook’sipond!: secs sees ace eeeen 150 Willow Spring, Rowland’s pond. ..... 400 

iPheba;|Gosathonde esses eee ee 150 |; Ohio: 

Philadelphia, Rea’s pond. ......-.-..- 200 Bradford, Greenville Creek..........-- 400 

Quitman, Wake Ruthi.o.-< e+e 150 Columbus; hisk’s pond e225 - 2s. as-e eee 100 

Star Holliday7siponde eee -ee-— ese 150 IRarmai Wakes oe ee ase 200 

Starkville, Wade’s pond. ............- 150 Rocky Fork Creek:......-.- 350 

Strongs Station, Mealer Bros.’ pond... 150 Dayton, Kauffman Pond............-. 100 

Toomsuba, EtunttssPond s<: - 25-22-22 = 150 |} Oklahoma: 

Middle Ponds. 2-252 ness 150 Ardmore, Courtney Lake. ..........--. 400- 
Page’s pond...... ene oes eee 150 Keinikade7sialke eae arteries 400 
NaxonvPond sete sense eee ee 150 Wake keomoss: = sscsece cease 1,000 

Tupelohillisiake pases sees eee 250 Rock ake nesses sse eee 400 
Jacksonisjponde see eeess eee 300 Silartisiponde.o- eee eee 400 
Motley’s pond: 292-22 222e-25 300 Valewbakes.is5 220s sees 400 
Phillipspond 22-222 250 Blair; Howser Pond2--.-522-25-secee- 250 
Riains’sipond = pees aeons oeeeee 300 Caddo, Turnbull’s\pond=--2- 2-2-2. 2-2 400 

Verona, Garmon’s pond..............- 100 |; Calera, Willow Lake. ......-....--.-- 400 

West Point, Hamlin’s pond........... 150 || Comanche, Brown’s pond......-...--- 100 

Hawkins’s pond 150 Custer) SmithyPond=te se = eee eee 250 
ivy bakeves 3325 5 oe 150 Durant tMastilakel Ween. eee eee 400 
Walker Gregory Lake... . 150 iMannonisWakes--.o-- sees see 400 

‘Wesson, Anderson’s pond............. 150 Riser SsuVake. eee ose ee 400 
iBusheeond eee ee ek ee 150 Elgin, DiamondPond----*=-- 2-2. 5---- 100 
Decellismpondy-- sass sone acer 150 Lawton, St. Clair’s pond...........--- 100 
Me GrathePondeseesss nese 150 Leander, Hazlewood’s pond..........- 30 
Reniroe Ponds werk eles see 150 Wed better; -A cesPonds. 2 eee eee 30 
Williams’s pond.......-..2..: 150 Stuermer’s pond.....--.... 30 

Woodville, Lake Bonnie Mead....._-- 200 Lehigh, Simmons Pond........-...--- 250 

Missouri: Mangum, Cowan’s pond.............-. 250 

Arlington, Piney View Cottage Pond.. 100 Manitou, Edwards Pond..-.......-....- 250 

Villines) Wialker’sipondee sas 23 -o22 2. 100 O’Keene, Horseshoe Pond. ......----- 250 

Newburg, Knotwell Creek. ........... 100 Oklahoma City, Crystal Springs Lake. 100 

Seymour, Ozark Plateau Pond......-- 100 Perry, Silvers bonds c acer eee eee 100 

Walnut Grove, Toalson Pond..-.--.--- 200 Spiro, owrie’sipond as cess 250 

Nebraska: Stuart, \wWillow Pondice- ss seen cee 100 

Verdon, Harden’s Lake. .....-..-.-.-- 100 || Pennsylvania: 

Spring Makers sae eeue see ae 100 Reading; Peters hakes--- ese see se 500 


\ 
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DISTRIBUTION OF FisH AND Eees, SHOWN By Locality AND SPECIES, FOR FIscAL 
YEAR 1912—Continued. 


SUNFISH (BREAM)—Continued. 


Finger- 
lings, 
Disposition. yearlings, 
and 
adults. 
South Carolina: 
ATKON WOYCe LONGs eae senses ee es 700 
Anderson, Brogoa Mill Lake. -......... 50 
@sborm’s pond]= == <2... .- 100 
Suipesseonde es] eee 60 
Angelus, Huntley’s pond.-.-........-.. 250 
Belmont, Boyd’s pond: *...<.-....:-.- 20 
Craps POnd ee soe eee eee 20 
@urrenceseonds sess ee — 40 | 
Glenn(sipondeeasess4-— ee 20 | 
Farpers poudiee cs 6-2. --a" 20 
Belton, Broadmouth Creek, branch of. 100 
Bishopville, Beaver Dam Pond....... 100 
Central, Rowland’s pond............-.. 250 
Chesterfield, Gaddy Pond............. 70 
RIVETS; POUGm asses eae. 400 
Columbia, Dent’s pond. .............. 125 
iKMendallisiponde-.. 4-5 sae 100 
Maxwellubonde ssc ce oes. 600 
Mille Pondenset 4-2 52ers sea 50 
ylvanphond!s.. 2255.22. - 50 
Mavionis)POHG sere ees ss eo 125 
Pasley, Hades Pond..................- 250 
Garrickisipondseee- = eee 300 
Grigesisiponderen sas oae ee 300 
Babkey/s\pond=-. .<a0-25%-s2.- 300 
iNalivsipondeieee. eee ee ce. 250 
Eastover, McKenzie Pond...........-. 100 
Enoree, Chumley’s pond .............. 50 
IPoole}s ponds es. sess oe 5 els 50 
Florence, Settles Pond...............- 50 
Fountain Inn, McCarter’s pond. ..... 100 
Greenville, Houston’s pond.......... 100 
Honea Path, Greer’s pond............ 100 
White Hall Pond........ 600 
Johnston, Hilliard) Pond......-......2 125 
Lamar, Andrews Mill Pond........... 100 
Lanford, Beaver Dam Pond........... 50 
iaurens; wong Branches...) shoo. 200 
iberoy.uang Pond: asses = ee 50 
NWioodPe ond esos acon: 50 
Marion, LeGette’s pond. .............. 600 
Mount Holly, Medway Lake.......... 600 
INeeses Corbett Bonds --------22.- 22. 500 
North, JonesvPond!s: 295. - 5.50. 22-5.” 600 
Pageland, Funderbunk Pond........ 100 
Jenkins’s pond’... 22.22.22. 100 
Pomaria, Cannons Lake............... 150 
Holloway Pond ..222:.52.).2 150 
Brice Ponds = Se 100 
Roebuck, Periwinkle Pond........ 50 
RocksHill, DavisiPondsen = 25555. 2. 300 
St. Matthews, High Hill Creek...._... 50 
Salley, Corbitt’s pond. +.._............ 650 
Sawiyerssipondee a-22 hse ys 650 
Wann Sspondm sirmsn nessa: 650 
Simpsonville, Woods Pond............ 200 
Society Hill, Sumner Pond............ 300 
Spartanburg, Fresh Creek............- 500 
Pearson Lake. _...5- 100 
Swansea, Poole’s pond................ 700 
‘Trenton, Cogburn Pond... -=2.2 52.25: 100 
iarhing?s pond 2-202. 5.22: 100 
HateherssPond 22) 22.22.22. 125 
MartinsiPondes 2222 222-8. 100 
HOperswRond ere oeneee aoe 100 
Dandy bon dee ee ease 100 
Silverseondeencre see). nee 100 
Wimers’ Copelsipondsys. 55... 50 
Winnsboro, Fairfield Cotton Mill Pond. 50 
South Dakota: 
Hartford, (Wall Wake 2) -e-ce----a-6 ee 500 
Tennessee: 
Algood, Verble’s pond....-........... 100 
Baxter hice Siponds . sas = s--eecee ae 100 
Birisandy, Davis) Pond 2. -os-eeeeeee 150 
Bluff City, Holston River, South Fork. 1,000 


Tennessee—Continued. 


Disposition. 


Concord, Kincer’s pond....-. Seat 
Fayetteville, Elk River...........-.-. 
Gallatin, Jameson’s pond......-..---- 
Gates Bain’s ponds: sense = ssseeeee == 
Lewisburg, Taylor’s pond...........-- 
Mountain City, McQueen’s pond...... 
Pinson, Haynes Pond 
Rickman, Wilson’s pond...-.-.-.----. 
Slayden, Gilmore’s pond............-- 
Trenton, Baileys Pond..---:----2.---- 
Texas: 

Abilene, A win lakes. 2-2 ---2-- ne 
Anson, Norman Lake........- 
Arlington, Beckman’s pond. - - 
ATHENS Blas akG ease cone eae | 
Atlanta, Cameron’s pond.-....-...----| 
Bassatt, Corley’s pond. .-.-.---2.-.--- 
Beeville, Beeville Substation Reser- 


Beckville, Browning’s pond. .......-.. 
Blanket, Turner’spond!...--2..-2..-<- 
Blossom, Furgerson’s pond.......---- 
Bradyenohuler be ondas- seers eee a eae | 
Bridgeport, Lake View..............- | 
Burton, Jaroszewsky’s pond........-. 
iWiatson’s pondteess: seen. - Ee| 
Caldwell; Mayilakew eos 5s eee es 
Wilson Lake.......... Ses 
Canadian, Todd’s pond.:............. 
Canyon City, Terra Blanea Creek. .... 
Carthage sucka Pond’ seen pone 
IOZCMS PONGs eee sores eee ae 

Celina Moore's pondsss-2-2-- ese 
Channing, Cheyenne Lake............ 
@hicoy:Karby, Greek ee. eee eee 
Clarendon, Renfroe’s lake............. 
Clarksville, McKinney Pond.......... 
Claude; Dutfel’spond=n-soo-a--4 eee. 
Colorado, Cook’s pond.........>..:-.-- 
Coolidge, Armour’s pond.............. 
Comanche, Hill Crest Pond........... 
Commerce, Looney’s pond............ 
Dallas, Kid Springs Pond............. 
Datura, Pritchard’s:pond..-...---...: 
Devine, Howard’s ’pond............-. 
DpEaniIsy SecolCreekea. sane pee eee 
Eddy, Hairston’s pond.............-. 
El Campo, Moots Pond............-... 
Elgin Burke's;pondls:---e-. sc. Syiee 
iProschlipondsses aseeseeseee acne 
Elmendorf, Lander Lake.......-....-. 
Hstellines Viardy2s;pondee: sss. + =- =e 
Falfurrias, Thompson’s pond.......-. 
Fannin, Wind Mill Pond.-...:....... 
Bloy. dreAllentinake sertew ce see oe | 
Fluvanna, Peterson’s pond 
Franklin, Rock Hill Pond.-.......-.-. 
Gilmenysomantis ponds ssse- 52 seen a" | 
Goliad, Mathis’s pond.............-.. | 
Grand Saline, Stanford’s pond........ 
Grapeland, Chaffin’s pond..........-- 
Darseyzs ponds ss sssee-m = | 
GaicesPond ease eee oe ne- 

Greenville, Hale’s pond.......-..--.-- | 
Haskell, Baldwin Lake....:..-...---.| 
Hebbronville, Lane’s pond........-..-.- 
Henderson, Moss’s pond......--------| 
Shodden’s pond......-.--- | 

Hermleigh, Meiers Pond......-...-.-- 
Holland, Markham’s pond........----. | 
Hondo, Leinweber’s pond......-.-.-- 
Hubbard? BarmPonde: -2-22-2-5e-.-- 
Ganzeisponds-- 42 52-- 2) see | 

Water Works Lake. ......-- | 

Humble, Fondren Oil Co. Pond....... | 
Jefferson, Sarber Lake.......---....-- 


Finger- 
lings, 
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DISTRIBUTION OF FisH AND Eaa@s, SHown By Locatiry AND SpeEcries, ror Fiscan 
YEAR 1912—Continued. 


SUNFISH (BREAM)—Continued. 


Finger- Finger- 
; lings, lings, 
Disposition. yearlings, Disposition. yearlings, 
and and 
adults. adults. 
Texas—Continued. Texas—Continued. 
Kanfman;O will Waken 22 escna- ase 100 Rotan) Terrell’spond2- ==) = 22-5 .-eeee 100 
Kemp, Garner Lake... .. 150 Saginaw, Big Fossill Creek........-..-. 130 
McFall’s pond 75 San Marcos, San Marcos River......-. 550 
Kerrville, Heinen’s pond....----....-- 100 Seagonville, Lewis’s pond............- 50- 
Lambdin, Indian Creek.-.............- 50 Spottord; Hobbisipondss: s-2-- see ee 150 
Lambdin Lake-....--.4...- 100 Stamford, Hughes’s pond......- aes 100 
IMuidCreelces = series 50 Sunset, Hodeelsipondee sesso serene 50 
Saline Creeks 2a ose esos 200 Tahoka, McGonagill’s pond.........-. 50 
LeRoy; Cole’sipond 2823 s--s-eeeeoe 100 Tolbert, North) Rondas-22ss-eeeeeeeee 50 
Longview, Sabine Country Club Lake. 600 Tyler, Green Brier Lake. .........--.- 500 
Loraine, Edmonston’s POMM ests eee see 50 Mittssake:s oo esas Sees 200 
Tufikcin, City Weservoue: eas eee ee 50 Massey’S pondizasce-e cece aee eee 100 
Mabank, Cany Creekx.........--.----.- 50 Mud) Creekets. ots cue =A seq seein 500 
Cockerell’s'ppmal- 22 252220 2 150 Neeches Rivers :isscasecnmoente 500 
Gib bs's\porstee ses eee 75 Sabine Rivers 22 55-2) eee ee 500 
Mearn’spondee senses see es 75 Wiater:VWiorks) Ponds>-2eseecsee 300 
Samislakoes5s=3----e= bdjewie 50 Wiiitaker’sWlake=:.0.2-25-5--08 200 
Marathon, Spruce Pon1............-.- 200 Uvalde, Flowers’s pond........----.-- 50 
Marfa, Middleton’s poni-...-....--.--- 50 Waco, Holland?s pond. «262 5.-05e eee 150 
Moss lake .(bzenss Ssh coensem<d 250 Lake Riverside... .-..- Lee 150 
MHOMaS!S POM ras eae eee 150 Thagard?s pondc- cs. see ee 200 
Mariana, O’Connors Pond.....-....... 50 Weatherford, Clear Lakes......-..-:.- 130 
Mariony Staats’s| pondes2==--. 2 -eae 400 Silver, Waketo.tespeare 100 
MesaaHelzisipondie --eeteee neces 200 Webster, Bouton’s pond....-..-.-...- 100 
Midland: Sliso Makers ce: sso eneee 100 Wichita Falls, Wichita Falls Lake... . 130 
Wiebbis ponte seseon ace ae 50 |! Virginia: 
Mineola, Butler Lake......-...-...-.- 500 Baskerville, Childrens Lake.........-. 200 
Charter Waker. -.223- 40 ue 52 500 ° Spring Lake: <.-3.c 24.2556 200 
Emory Pond.......-- See 200 Beaver Dam, Rice’s pond....-....-... 200 
Rock Falls Club Lake. ...-.- 500 Coeburn, Yates’sipondies.s-see cere 100 
Vessy Pond: ose s=-8 teas 100 Dunn Loring, Lake Willowmere..-...- 100 
Morgan, Robinson’s pond......-... sae 50 Kenbridge, Gee’s pond.......-----.--- 100 
Muldoon; Bermy’s lakel: (oe aeesssa--2- 50 Rutherglenn, Cashell’s pond.......-.. 200 
Nocona; \Walton?s;poni=s-o.-.s-4--—.- 50 The Plains, Furcron’s pond........... 150 
Odessa, Cottonwood Pond...........- 50 || West Virginia: 
Printz/Sppond.=- eee seas 50 Berkeley Springs, Warm Springs.....- 100 
Paris) uones 20nd ee aes ee ee aah 100 Mannington, Park’s pond.-.....-.-...- 100 
Wilhams/s pond =<. -eees-ae-ee 200 Paw Paw, Arnica’s pond.....-....---- 200 
Pittsburg, Ferndale Clu» Lake.....---. 500 Shepherdstown, Potomac River....-.-- 22,165 
Point, Simmons’s pond..-..-..----..-.- 150 || Wisconsin: 
Poteet, Langunillis Reser yoir........- 300 Colfax, Big Eddy Pond..............- 50 
Pritchett, Holloway’s pont.... 100 Lake Coliax simscceai teers 100 
Purdon, Forshaw’s pond.....-. B ie 200 Point of Rocks Pond......-.... 50 
Putnam “Harnwellibond 222 22s sseaas 200 Independence, Bugle Lake............ 800 
Reagor Springs, Reagor Springs Lake. 100 New City Pond........ 800 
Rice, Wheeler’s pond.....--....------- 150 Vesper, Maple River Pond...........: 500 
Riviera, Boulevard Reservoir.......-- 100 Washburn, Tannensee Lake.......-.. 100 
Rosenberg, Blauschies’s pond.....-.- Ge 250 — 
Rotan, Wain Wakes 22s. eee. ace ae eee 100 TOtali@. 225 cctatase seein melas 228,300 
PIKE PERCH. 
Disposition. Eggs Fry 
Arkansas: : 
Arkadelphia, Caddo River... <2 -c-5--e2- a= BRON een eee ata Pe ach Nae 100, 000 
QuachitaeRiverss si. sess ee sees sree a ool endias Moris op amina | eects emleeite 300, 000 
‘Brentwood Wihite-River; ‘West Mork - 22. sce ee ee ree cee eee Eee ae bee eee 250, 000 
Sylamore: Raccoon Creek ic = sooo. onc anc nee eye eee eee Oe eee Paes ar aeernes 300, 000 
Connecticut: 
Hadlymey State fishicommission’ .. 22 ossee0 6-2 ehiees sean ee oe ee eee eer 2,000 000!Nlneace serene 
Naugatuck, DavisuPond)s. 2 yica'scesdnc 2 sere teak Sheree a | Sete ie cies aise ayia Le ares aera 500, 000 
Watertown; Smilter/ Bond 22: 5-23-6302 se see ce eee ae ee eee ee eer Paee rae eee 500, 000 
Illinois: = 
Barrington; Dake Zurich. 2222: cons Josies aaece oe eete cee tas een oe se ieeeions |e ae eeeeeeae 600, 000 
Frankfort, Hickory Creeks ooo ecko Jee Sted ap ba ee ee ee eee eerie IS eee a eee 300, 000 
Hinsdale;:Salit: Greek 2a seo race sci Seed Wee een es ake 2th tan eee oe ee a 300, 000 
Meredosia;: Meredosia Bay. nbc. voce ee SaaS nose See ee ee el Peete 200, 000 
Orangeville, Richland Creek...... SRR e ere on inte Rape ecm ye Sera a IO SSeS 400, 
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DIsTRIBUTION oF FisH AND Ea@as, SHowN By LocaLity AND SPECIES, FOR FISCAL 


YEAR 1912—Continued. 
PIKE PERCH—Continued. 


Disposition. | Eggs. Fry. 
Tllinois—Continued. | 
Dan Giwich Moxy Clee jacee tse saidsee ciyeeee ee see ose Je SACS SeaopeSeeooe [eeiomeuencee 700, 000 
HOM LON MNOMMtON eh ONG se see ales oa at ae otis oe Sect wn ede wi steisie ioe Sma | oy Aeoeeie eles 300, 000 
Walmingtonticanikakeey Rivers vatan.aaemisne ate cats osetia Secnence Cae wens sma l|t stremincie mete 600, 000 
Indiana: 
ANTIFOTES ISPNON ALE iS a ees SEA SE eerie ee ON coed air rar ae Ene eae en Dieter ena ea 1, 800, 000 
Giilviere alk Csi Ra UGKC Ober ce tetera oie a ae state Seria Se popoe Sete are crate | eee amine in 2, 100, 000 
HHTETMOTIU MU AICO G COLL rie sec nes eee me ciate oe os sks ste cme aioe emteree ec is ope sialic eee 800, 000 
Hordia ma polis sp Asp DHGCAN taseie sates oe anes <hee se ne eee sein ane ae 3,000; 000) |S eesceeene 2. 
Weesbit olin pecanoewuakG we seen sae ease a een ane een aces ae oem Slel ye ster aoe 800, 000 
Wancennessivobesonsslake@c scons cesta ache ean cork ters eee eae oes ole Ac cee eal 800, 000 
owa: 
ChestenaUipperslowav vielen. 5 - sacisin Soest gee een ae clone sec we ae eerste | Siele ee ee nee 400, 000 
MAM ey prin esa Usp Peb LOWavEUIWele sen sie am SoA mesic i= arenes a ae Semele [oe ae eee 400, 000 
arid al esi HOmVV alsa KOR feces cts tocmnice te ese eck eet eins acl Soe et aces acs lee eea seen & 400, 000 
Slacoyvellonlnitle © odans hiv Cle seeremen mecca seeeses coe aes te aoe alae acne 400, 000 
Kansas: 
paola eS Cree ke tnacteiaajee inne see ce Sees <emints Aste asses BBA BAG aes erin Sc eee 150, 000 
Kentucky: 
IBAEnOUnVlles Crm bernlanGuht verse sey \= chee eee Ne nee a es eee ect earl Nelneats ae 600, 000 
iBurnsides@umberlandsRiver Ur bUtanr yes ce ele Co oe ee eee oe ee eee eee allt cues eee 500, 000 
Jackson Ken tuckyelriyen oN Onn Orkass Sik oNeee yams asians access erl| (ae oe meas 400, 060 
pikevalle mers and yal y Cn se a2 )ata-ccis aiciainis se cic oa nea oF eee Siahals clans Seta eeeislena see nae Sete 500, 000 
Motunige terlinom slate: Creek os toee ac sce. sects Steno ct carne tate eee setack<| bee esas nee 400, 000 
Maryland: 
SIGN ONG ye LLOLnIN Cw ON Chae terse tessa cee ace ne eee oeiasisia canto es eee Mees oe es 200, 000 
EEA COC KBE OLOMACy EIVel eet eect Cee or meet We seins eee ane secant Ee 500, 000 
MircdiGlesktivier Mid dlertelviels ssc saeco see ele rjc tensed iecieelloee cs Saeee ee 200, 000 
WAS DIM FOM AIM ChiOM Se MONOCAGYREVIVEI ce sate seine Soe fe edine qos onic. neal ee reece 200, 602 
WES DINe COMMUN CHON pr OLOMACRLVCl meas ot acm tae ease cael oiene see soe niejecine oie - 200, 000 
Massachusetts: 
CrceentichtaC onMeCtICI be tulyOlenrcereec cee ce at xt eee so ante Oe oe ary Se =icietcep| ee eey 1,000, 000 
EMU STON NOL WiGieh OM Ger: ces oe misec sec Seek aise ie ot te siete Tae asec pees see sere 1,500, 000 
Michigan: 
NIP OAC Gu alle Rul elas eais se ese Re ene: eerie eee inom cre Br kee ee ee 2, 500, 000 
AES Va Laypp ceed le Wide Eh Var eraynrata a ata vataictts oie aimee ayseetnnei pe cis aiotaic) Mera na wien are eee antes Nn ae gat = 1, 500, 000 
Clydemiishibalce eo cee as Sct i eee aod ion Se a es ees ee ena nM eames SG 500, 000 
BY CLOUD CUNO LEPC Clee veseicietereie Neier eee oets fos aha yon ear aye agente Pe clever ayo ots ape legeee lee Se 3, 000, 000 
PACKSOMMODMMSVAT DOr NEI b ONG es ctys Be bine eine eee ot cha lo oe eee algae LPR ec 500, 000 
Sinosephy Chapinnuakes jmas.cse27e- ote se sae Be SA Ob Seco One ee eal Me Seymiec ag 2,000, 000 
Minnesota: 
ON KAN Sys LOMY MUA KC ere aztec connec atse else ca teen nis noe eta ee tele ames eee Hepes BEE ee 390, 000 
NY ibe nishwlbalkcoyoer oo see een as ee See eine Seen eS eines eee core i 520, 000 
Lanesboro hooteh lvebsas. esse oe sastice ae nase eek areas Para eia Raa] RN eee 100, 000 
EVOO THEI E Te NODE Ligh CeIn le eae ayers Pec ee hse era oe eee op | ee a 100, 000 
1Rooyh IRN es, OLN OVI BARA ak a te ee eB le eee 75, 000 
eei@laireseointweakeroncneWwWO0dSs- i sens nee ciee ros anisms eciccneomer Sree le Ue eee ae 240, 000 
Missouri: 
IBTOWAINMOOGH CAStOn RIVeDy a-recs cama eacens ence oes teen kc ceee seen ce Sees te 350, 000 
Cahool bine yeh iv ereemas sce. sen ase esac cme eens Look ge eee sie Sere ae eat oe 2 200, 000 
IMebanonwNian cudeR iver tee aoe se ks ahs eal ee eee rad eile Gare omon sees: |aeeeer eee 350, 000 
Siavoseplin state dish COMMISSION sec sos. sees sce ese ee eee ae. a eee ee 150008000! |Eeaa. osc anee 
New Hampshire: 
Centeri@ssipee, Ossipee Wakes sos. 2 222-2. -- ee seee ee se SRO Cees Seri aes eter adore 800, 000 
ClAKENIO Nt OLOSCOMbelsa KEL oe ay a eee ee Lille Behe No cal Sais oa alee eee [Cpe iota Nek 500, 000 
WiirntchestersMonestsuake: sae tcn- sas Seek oe eta vanes een asa cit eeoiiens Leon ceees 500, 000 
New Jersey: 
Hackettstown, Allamuchy Pond 300, 000 
Ho bokentslakcewropalicon geen So. = ses 5 sO ees nce he csees eee e 2, 450, 000 
Rockawa yas HONPUM RONG a. 5 sacs ctc- eee hee es secre cise sane Hosen cise iaaine Sele Agee Soe 300, 000 
New York: 
ING GISOMMCATVIBLCOMEVIVET: Sh cane setae =< Rieyie acca ce Se ae ee ean cee ey Actor eee nian 1,000, 000 
Camibridge Walkera md endalel tr .cest 2 nas ase 85. eset eee ia re Seaiersleke eave Serre eae 500, 000 
BCHOOMMOUSEEE ONG by. 85 eee, 2S ee ee ee eee eet ot 500, 000 
Carletonmslandy St. suawrence iRiver 5152s sos eee eee eee ioe Es eee .--| 3,000,000 
Grasses aves (aula WIEMCCULURVEL “erates ae oe ee a ee ee See ee Ree ee ee tall se. 3, 000, 000 
eehiandehialist@ranberryalake sso .se tes. 2 see nee oe seen ts SUE eo Years 500, 000 
ROpolopen Wakes. 222 sven ues. sheen ee Renee ace meen See [sce Sepeeeee 500, 000 
MoniicellomkKsianieshadialcete sea. se tas s tere ee Se en 1,000, 000 
Mirdi@reekmibake, Onbanigte 96a ot 25.00 Ms aes Sed ee SL kee! ee 2, 000, 000 
NG wa WOLkaNe wa Wolke Nouariam) 920-2) ote. 0 ee Rea ee Co ak 1. 1000; OOO} seater oe 
Ravenna mi aveKmayl esenyOlne ss sot Sam = 505s ig i me a enna BE EYNE To ae eee Se aaene ke 500, 000 
TroyecHudsoni Rivers ee oe eee eee Ee Cie ee a Ee Ree SAT. | See ut b 1,000, 000 
AVielG era W ial llkatiriiy epee er seers oae ae see ae OR NN AE eS le ce 600, 000 
Wayland sl oonbbakes memes ist oko. e yee aa set Sateen Ve eee 1, 500, 000 
Ohio: 
Antwerp, Maumee River.................------ eS One aa Se eee nee Sha eee 600, 000 
Canya ey mOchteaiCrec keep emer ee Ae ee ae ee a 200, 000 
Kellysilslandeivakeshinios semana seca te ee ee de \eeerae ieee 10, 000, 000 
Ake AC Web didn Mua Kone cmea er eman Stan CME in CCP SD a el et a oe 1, 000, 000 
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DistrisuTIoN or FisH AND Ea@es, SHowNn By Locality AND SPECIES, ror FiscaL 


YEAR 1912—Continued. 


PIKE PERCH—Continued. 


Disposition. Eggs Fry. 

Ohio—Continued. 

Middle Bass Island, Lake Erie..... Se Se Se Se Se Sarai SAI Ra tay eee eA ee tee Cmte eae ner 9, 600, 000 
Oak Harbor Portage tly ene s.co8) cece nciss eae ene epee eciee a eee | aeieie npooeene 600, 000 
POL Clinton: Ma eerie ke eet ee sete te t= orci esse raters as aeicket ereisyer arate eel lea ete apart tera 10, 000, 000 
Put-ntehay soca ve ss biCOMIMISSION esse see eee eee ee ee eee eer LOL, 500/000) tees 

Pennsylvania: ; 

= Canton; Wake Napahwinl 2.5. mci h sec seston anise eps we es rere | eee ene See 1, 000, 000 
avlessMeresdideles; Mererbiakees pea. cer eee eee eee ae =p | Pelee ernie Foe 1,000, 000 
Michowieke hb cho! Waker reece s-e5-—= = UAT oo wi SOs Sele sae aaa eee ema aaeee 600, 000 
WMewistowmdunction. Juniata sven: y= 2.2 see one eee see ne eee eee eee eee 300, 000 
Mount Unions Juniata iver’ ac lose ses oc re nee acs era ae sata toa ta ase eee | tat terrae eecte 300, 000 
Newport, -bie-Butialo Creeks anc se sree se ee a ee eee ee at eee eee 200, 000 

hittle Bufialo Creek. -22<s52-0-5-—-4a5-= others ee eke Rae Eee [Pen CEE SE| 200, 000 
Susquehanna, Susquehanna Rivers... 2222. -9=-0- she 20s 2 ose ae ee ee ae see ee eee 1, 000, 000 
Thonestay Alleghany ARIVele. sae e meee = eae are ee eee ee ee eee eee 800, 000 
South Dakota: 
Alexandria, qWamesvRIVOl is tac seen Seem ece ae eee y= bine + ah /-ine ree ete oe eterna | ate eee 400, 000 
ieyaineraly Oise ye Way, Sos ocd ce noes soe oo base seca s eae coe See sso soneos [oeeer 100, 000 
Mangiord shore Malo woaOs sacs te ee are eet ene eae eee ee ee | ee 150, 000 
IRGroL hoya LENS 6 cones on essec sans eoe sees es beceeesr daahetate aero ee oe |e one aot 150, 000 
Madison) Wake Madisoneancc asc ce ase oe oe eee on tae ceri g ee iene ne oe | ee es 150, 000 
Wermuillions@harrlins ake tees ames) nose see ee aie aee ee See eee eae eee 400, 000 
Wolearaker@nk-wOOG sitet nce cote elo a ts or ee moe eee En See aia ae eee | See eee 150, 000 
Bake; Tetonkahals<oa- seces asa caer ae = ends eee eee =| eee eeeRee 150, 000 
‘Tennessee: 
Sedalia; Mulberry Creeks <-<t-cce ec sass oe sate = wees slaw Seale ete rata ae hier rete See 500, 000 
IPOWelSiRAV OL oo ssie2.2:5 Settee eiciete rte Se = creer eae PELE OU Teer | eR 400, 000 

‘Vermont: 

Sa Brandon, Wuake ELOrtoniag fe -1= oa cite = 2 ae teeta in las erento cee a tener ae T, 000, 000 
Brattleboro; Wantastiket paket. assess ce ces ccs sinter retaliate ree errs eeeer el een 1, 000, 000 
Burlington, Lake Champlain.....-..- Sse sz ee inal Sales pias aetiseys Ca mie te eet aiatal| Sele eee eee 250, 000 
Concord WEalMs ponds esse see se hee See cote era ee crerstot aie ESIC rele ae 500, 000 
Greensboro, Long Pond : 
unenibureyNealgebondeteco- cre >= = jhe saves ees ttesiaicielo asia pie roe isa se neonate eas | Sete eeeirelees 500, 000 
Miles’Pond Miles Pond 8.52 2. nbs See cei a ajelnre ste cis Aatess se Stee tae aie cia ell area reper 500, 000 
Newport, .PensionersyPon Gees comet clot lecryslaaiseicere maieciets see ete fore hey pele teria | tee ee 500, 000 
North Ferrisburg, Lewis Creek -.--...-..4...2:------c-<s- SUR ays Se Noel ael kaa pera cate 2,000, 000 
Rocky Roint;Groton/Pondee ss. - a-ee 52 -eae ol sgt syst Sian hte tev eran aE Search| sl ote Pape ren 800, 000 
Rutland, Lake Bomoseen.....--.---.-- PE Seer Oe Bern See ears te tine wen eAlle Seam sian 1,000, 000 

(Swanton? Wake Champlain 5:32 25522 5-% fen ses acs see aoe se tee oscars ieee Eee eee ee 15, 000, 000 
Missisquoi River es. -ot sjs:- 2 1s Soic:s a 'slnie Sie heicjossie 3 sides a) niente Seale aioe vad |e sees 65, 350, 000 
Wergennes: ‘Little Otter Creek <2 ....ssu- ou... Janeen oo oes sen anes o aeisseeinee | Mesee eae , 000, 000 
Ojbter’ Creekes: 234s traces sear ooo Saye Rates re re tee Be ee 2, 000, 000 
Walden, ‘Coles: Pond 232 ,-icisisis ois. 221s .cr6 dc.ccisineeeisict esis sta es Sols Setolas ee ees Se all Bee tease 500, 000 
WiallisuPondiwrallis!Pondij2s<A- cs Sec a5 fee teen scene ee eee eed Meee ee 500, 000 
IWGlISUR VEL OWIClISHE IV. EDo nose tec sears cot atsa ete ome etek ey see meas eee ye (ere ee ee 1,000, 000 
West Danville, Joe’s pond...-.-.- ade Salat 0-5 aleyctandje, arcrsiassvatele' pateras/a Rien ste ao 3 ae ers | re peeee eaters , 000, 000 
: Wiest: Malton? Jha) Molle Riverie: ca 32 cas-n oo ces ae ciise cect cere re not ae ae eee oer 10, 000, 000 
| Virginia: 
Courtland s Nottoway Rivets cams aes a eer EEE SM Eon SoS Sag talace Reece ee 500, 000 
DamvalleseD anRVivier eye tee cre ose erate cto Nae paicin hata n nic lopole aera ene meee eee | eee 700, 000 
Sandy“ River’ ni0se so cclen ghee sae oe oe ciswinlsiie eee tees one eee cee eee eee e 400, 000 
Emporia, Pountain' Creek. os o.< cit season cSoeys nae Seales Se stk eee eer See eee 300, 000 
iBront Royal shenan doa hy Riviere jt acms oe tae aj- (eet aie Se ere ee 300. 000 
Strasburg; Shenandoah River 2ss.2 44 sosem- sss5- os see re ee = Bese ee eee eee 300, 000 

West Virginia: 
iBuchannon eb Uchannon RulVvielecr arabe eet ees ae ieee Fo |e Se ee 500, 000 
Charleston, RK River? zoo sacle oe etek ga es ae Ss crore nia ere ee ee eee | aero nea Re 1,000, 000 
Gassaway,; MO River . 2c siSeccc act hehe oapncie hoa eee ste se glace Soe Be ees een eee 1,000, 000 
Romney, Potomac River, South Branch. osc se - a aelele stant ate a alte stele |e eee 500, 000 

Wisconsin: 

Baraboo; Devils Walkie. ots Saja a erctar ease ie erates eiot aunt re ie ave tl= ate tare oper erate aye eae eee ate 200, 000 
Colfax: Walke' Colfax. se). iso. Goce os Gieretctalece pass nctare etl etch et eee OIE ee Re oe 225, 000 
Mlkhartabake; Crystalebakes so ees eae eee eee eae Pee ee a eect se tie 175, 000 
‘aiCrosse;, Chamberlain’ Creek 2. i: 5.558 28 cee as eee re ee See eee eee ae 50, 000 
Crosby: Creeks. 5.222 hos ch tats ncee ee aoe Cee 2 ise se ees et 50, 000 
Marly Creek’: Seco sspsicycihec.cthre Ae specks een eee eae Soe L eas Smee pence 50, 000 
Wrench Wake. sci acae:s ce Sls Sasecesd ote aps sree Ne ect ee ate ene | rp emcees 100, 000 
Toe@sbsiyanm Greek 3 sox: eect ee ETE RL ec ere 50, 000 
To gi Chute Creeks js. «sis ox enc icra sy a ee oe et ee ee ee | Cee ee 50, 000 
iy tlessBaya@ reek f2...s¢ 2 Sass oe see eels Jitter Oe Ne ee 50, 000 
Spring Creeks a... s2-\0) lle nee sa ge oe eet Cee eo eae ee eee See 50, 000 
Swift Creeks sa .c.c)5 wsisjs/-s scncr Sastre sere oy etereic lara ee ee ee ee 50, 000 
Wirpvaim Creek prsic cis nc atarcie ciscterd stat trae rein ote TRO Et tet te| e ees 50, 000 
Mercer; Drude dake ric ss sec ss oe eeer eet eee tls Sib ae aan STS See Oe 1,000, 000 
Okauchee; @kauchee: Lake.<-....----..--22s20---55225 nee SESE a Ee I eS | Se eee eee 400, 000 
Randomiake® Randomylake. 522). <.<c.-c oc coca ceteee ee mee ees | een eee 175, 000 
Rib Make Spirit Wakes safes a resajesseticce ene acct aye corse pe tore oer ete | ee 200, 000 
Stevens! Point, Wisconsin, Rivieias--ccscjscse c= ctee ee eee ee ee ene ee eee 500, 000 
Taylor Wake, Taylor Mill Pond! 525 522 cteeeeece cess acre see hee eee ease ese teens Beare 225, 000 
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DisTRIBUTION OF FisH AND Eaas, SHowN By LOCALITY AND SPECIES, FOR FIscaL 
YEAR 1912—Continued. 


PIKE PERCH—Continued. 


Disposition. Eggs. Fry. 
Wisconsin—Continued. 
TRomenlaanilic, SOD IRINGIs soe sacadotibacdodaa saGaccosotEctooons4.seoncocnno sone sceoueornone 200, 000 
Ei pope ak Cet OLSCSHOC POAC retain ise partacine sajna ser eisiseime te semreemie cle clejaci isc ens) iel ere eiale = 100, 000 
Wittlepseorseshoes Wakes seca sec esa sen str. \eiie seemiciseis sects te | cetera aetaloreer= 100, 000 
Little Round Lake........ foes SU Se RA eee ans eee ee Tere Seat lscoe ea resee 75, 000 
WV ATISA PEs IPE LDP ECLVED eae seca clot stays crete siete a sl Tonic aehate reinstate Siete siavectalle GaSe e cistern e 150, 000 
Half Moon Lake 100, 000 
A KCRWAUSAU asses Dat ace ame tng sc meme ce esses eee eset ose sere 100, 000 
Little Rib River se 150, 000 
Wisconsin River 100, 000 
Ota cee scence. EN feet eeea? bess Cats ta eee Pere Son Serene) ad 122, 500,000 | 208, 950, 000 
PIKE 
- Finger- 
5 Sic ings, year- 
Disposition. lings, and 
adults. 
Arkansas: 
EICLen aE NMISSISSID PD INEVLY Cle sac sem cc Soe as diceiciesios Seles a siaio cies ee Sees cee cee aneinceeaciciece er 115 
Towa: 
Belleview MISSISSIp PIEkU LV OL ee se teterce csteceinisae ae toe las cetaie/are oe = Sits clave erotica eesiaaey iam create 4, 255 
INOrEHeMcGregor./ MISSISSIPPI EVIVCN sc sacim.cnce scl soe cinmisteteree aioe wicinicite < yele « nie aiecinte octet rele 50 
TRO con tnad oRobaSar Cen > ROHEaRES BOCODTES COC SS CD CSU CORES EACH an AGE RBeos aes oe arene aoe 4, 420 
YELLOW PERCH. 
Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Colorado: : 
LBeyn Xs reve. 18 hed loyal DEN oe ee Se ee See ee AP |e perce arses il eee ce ee 450 
Wray, Rose Lake................ em ere vom ea eee ARN PPE chy 300 
Connecticut: 
eadivmesstate fish Commissloneen..-sseeusenceescs cenecenee ae 55 00000031] aco aac aes Seek eres 
Torrington, Bantam Lake 
Tilinois: 
IBentonpsee Der SipOnd er ann aso ae owen ecroseoceins Soak see oos ae seniceee sacle 
Carlinville, Cooney’s pond 
Christopher sNorthyMinereonds=-ca. sesee ee acne cee cueeee oe nese lees ermeceeer 
Maniiattaner ds iCk(OLd@ Uarhyab Onda name scene anemones a eeemee sees | eee 175 
Towa: 
Bellevuels MississippINRIVen ss = a-aS- esis a5 2 cielcjesiars ae eee lal epteel| ate ae etsermictel| ae metecele =e 930 
Glenwood C@inys barks Talker ry <5 oe tae oe eh eee a oe ae Oe ee cree call i Aeon 275 
Shenandoah Moody7spondsens jn. S25 sarc de ces soe eee sme sc alee ane eaeeealectisae cere 100 
Kansas: 
GamethiCadan Creeks essnscheccces ss tos siciee onions soem Seek foe al aeiddene seen] ous siaamarese 600 
Maryland: 
Accokeek Creek, Potomac River....-......-.---- Sericenaweacees a fnoas see seuee 908435". 500) sapere eeeeeee 
BroadiCreck-* Potomac River ss. 052 48~ ss.02 sss oceania ocean ooer| ale aewiee eee SF O00}000) |Pecaece - oon = 
PUSHER LVEL eB USMP ELVIS. oo eae co cche c sae Selge cae gee ae Grigee ae eee nae e eec ose 150005000) | Seea case eeee 
HE GOTMPE KARA VOD se ete «crete cieys omniss/a nae ne eee cele aes sieficae al estes ice arene 4 50050003 fee ee semen cee 
irmMacesemnace; Creek s222. 62 Gest bce eS ce as ewasiee cee eeenn ool boc e conser c 6000} O00N fee eeen ase 
Gunpowder= Gunpowder Rivers sss so. es ss ae ee eee esos nee a tee eo aee 5 OOOS O00 eae esseeee: 
EVATIOLG SOW al Creeks 5 nc goa s cerca Oe See ose oe ae oe fee eisiteesrcmrcic 260005 O00! |eaee em aee ee 
Harmony Grove snichfeld Ponds 22.225. c sn ceseee cence al ieee ieee 1002000) ESS eee 
iBavrede Grace sbonemilarRivers == scse. sens surwcmlesoclies te eee loses sas gee SOO (C00), | ae SG eee Se 
ChesapeakepBayec cs bos Socscenaocee seem e esas |pereiseee tes. 14450002000) Bessa see eee 
Northeast; Rivers see usa sae ceet ee | ee eta 5 3 2150005 000) |e Seeeeeae 
; SPESIIOUNarOWSseeos cose cee ee ce oe ee eee eee reins aa 365,000; 000! /Easeeeee eee - 
MeDanielWwovers!Coverbondescs sats sos STA Ee ie ek 200: G00 ieneeeeeee 
iPamunkey: CreekmRolomacenlven ens. on sons ee cee eee ene oe amie sla AST AS 025i vee eee 
Riscala ways Oreck POLvomace yen seen sees | okie es eenau boca alee cceee seas. 4058705500) | eee eee 
FRO DINSOUSIStAbON Seven ver: tacts soon ahs cece enene eee bole 400000) |Seeaaeseeee 
Massachusetts: 
Concamond 1 Concamondsliakeseeseee ees ee eee ee eeen sees ssneene 5005 000) Baeeeeeaceer 
Greenfield? Deerfield Creekes nan pe eens nice cae ceictene eae oclecsmnccioeess il; OOO OO0UISeesem eens 


2 Lost in transit, 300,000 fry. 
4789°—14——_12 
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YEAR 1912—Continued. 


YELLOW PERCH—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
| and adults. 
Missouri: 
iRleasant Hall, Kellops shakes 22. foc 5: sec seen cael omioad Soc Se cee eee el acetee er ee 200 
Sta oseph)s tatesishCOnIMISSION sp sean epee eee sae ee 23/000; OOO} crecse, 22 c\s on|le aee ae eee 
New Jersey: 
GillettePassaicRiver..< sos. eees oS oe se cicoetes mae See Ee Gece eee 6000003). = <2 eee oe 
Princeton Caropic (hake: satus: =) es Steen aoe eat eee Seema fee 100; OOM te caepeeeee 
New York: 
Battery: batk. New YOlk A QUanUte. epee cease eases NA(0 0051010, 0)8| eA Sasa ae sees seat 
Gamden® PishiCreek ssi) 452 3e oe oS he ae eS ree ee nee ee See ene Bas Ce eae ee 80 
Cape" Vincent, (StsWawrence-Rivere-: 2225.0 s 8. eee ce aeeene| eine eeeae 50s O00 |p eee as 
Palisburgh, Ruddicks Pond . --.38262 to os2 nc conc eceee epee nee Se eee ae eels aaa 120 
Lockport, Red Creek. . Lee ELE ceo hclentiemelse anes ag aeinenese cet) De eeice Mes ioe Sesser 375 
Schenectady, Mohs wkuRiverstcc 222 ian a-tat dete etnsice pontine sell ean pee decree! Saerce eee eis 70 
VieederstPond iat ca = Ge tec ceres on tiarg cee betel cya sa secheiase)| Aber a ae ee 30 
Wialdens WallkiliRiver:c2s <0 a ten oh 5 aes ee ee ea | ee eee 600), 000)|Saesaeteeter 
North Carolina: 
Henderson, searris: Ponds ok cee. ase ae ater slau Se Sane ene RS eel eas ae 50 
Stovall GrevoryxPong: at: oo. Ss fe cise = Salate teeta sel CE en eto |emeretiaeis Catan eae SE Can sus 50 
Oklahoma: 
Mountain Parks Bermudas, bake. 22 52 5.- 2 ss-peec os-ssssseses- 1 kyets a Su itiote | SSA eee 100 
Pennsylvania: 
Brackney, Quaker Makes 28 2 i acjan sels asiajn ak We oe apiece Oa See oe ere eel | ee ray hae 80 
Brookdale; -Diunwentow ater. a-<c0k cnc ss Soe eee ee ere oe sae Ise eee Cee eee see meen eer 500 
Stroudsburg, akeiMaskenozha 2.029. c4 2 (2 eh eee ye eared |e pen meee 800; 000))| "S222 pete 
_ Mance, Bauman’s pond...........-.- Sheek se meee eee bree \reeaatesemee £00;\000))| See e eae 
Becker Si@anicns tert Tarheel a an Se eee ers ora hale oe hoe 1005 0008| i. 2S eebe a 
New Berlin, Maurers Pond....... Satchel einai ase, Serer eel oer eae eran | eae eS 80 
Saxton, Raystown Branchis sass couse soos nas ae lees shi ace e es uaes| niece nels melee 400; 0002 |i 22. 2.2 ke 
Wellsboro; Charleston Creek... < scc o ssa orn ee nw odes awe s sees aeesieesa classe see mreee 90 
Vermont: 5 
Brandon) sHighvPond esses ees act et ae ber acai orale |e os cperstane 500, 000 
Burlington; Wake! Champlain. 2 enc ecties ce aoe ce eee tose ae ene ese eeeiseae 160, 000 
Hog island siake!Champlains-- . 2 Sean ae ee Sek Pete tes sot at eeaeene erate 1, 000, 000 
Joes: Ponds akerSt2 Josephs a. . opi. iy eect te a cisee eee eee [ee recline , 000, 000 
Lyndonville, Bean Ponds): esc Sos ee OE ak Se a ae 500, 000 
Chandler*Pondi- 32%. Sse Sh Sess ae eee cree ne eee eee 500, 000 
PastorevPondis seo b as Seri acetic terete ie cicero reese 500, 000 
Swanton Missisguol Rivers. . 1.2 o- seen eos et eects ee ee aee 1, 600, 000 
Virginia; 
Butterworth, Butterworth Pond 200, 000 
Dogue Creék, Potomac River..............-.-.---- 16, 697,300 |... 
Mikton} Shenandoah tRivers 2205.2 coca ance ane eee eee 500, 000 
Harrisonburg, Muddy: Creeks. 2225 .21)-- sees cece neers 800, 000 
Wake. Coan Pondiniatoe the (sobs bie ce ete ee cee eee eoeereee 100, 000 
Little: Huntine Creek: -POLomac Riven sm 2a-ce ane eee ne nee ea |b aoe eae 135963: 47 50 fe seeeeeene 
New Market;;Smith' Creeke; s2) 0.i2 soon tee sae sete seem e mee cee 300, 000;)¢ 245 eres 
Norfolk, Pleasure: Wake 352342 if shc% seas nite bts cat cee bese cal eeniseecene 200, OOOb 52 eS 
Petersbure. Branders’ Pond 2232 J. 2aoccceesce dene a cet eee eee |e nsecieetar 3005000) | Sesame se 
PohickCreek) Potomac#River ssc) =.ccss ee Dee e ete ee see Seen ee eae tees 21, 998, 95: | ies ie 
Richmond, Association Pond: |. s2zess-< 05050. . 5 aoseanecteoceen le essoan ieee 200, OOON: Sash eee 
Stony Creek, Chappelle’similliponGiaci2s e<aeeie eke Shee cere Ue eee B00 S000) | Retentions 
Suffolk, Lake Pranquil ess e324 5e et hee a ee 23 eo POR See Cael | eee ae 300; 000) eee ee 
West Virginia: 
Shepherdstown, PotomacisRiver:22.. 0: co cie ese nsostesn enka sanecese Sane eee eee eee 65 
Wisconsin: 
Bangor, ‘Larsons ake=o2: ss7e22252- teh tc reece eaten Pete tO) See kes ese nee Seer 100 
Neshonoc Pond... ./. Spec dtastd ae tec desma e os noe clon|oeaeboee ace leicee eos 100 
Potala 2 35. 4s seeks decane sie sce sams setae cigs elena eee esenee 8, 500, 000 |474, 284, 595 5,920 
STRIPED BASS. 
Disposition. Fry. 
North Carolina: 
Columbia ,;Scuppernong:. River: -..< . <26;5,5.40.- me eect cee seee ei ee ee ee eee eee 500, 000 
Washington; Pamlico: River. i. 222). J) .sacpennec oaceezn caer Tee ene te Eee eee 800, 000 
Weldon Roanoke Rivers ae oe eee eee ee ee eee eee eee ee ae eee eee eee 3, 556, 000 
Virginia: 
Norfolk, Manners Creeks 5: 2220 cio% spoin,njs cis hsee Scie eee eee ee ee 500, 000 
Motaalss 328 sx oeb a tiated ats S ayeie ia See Soe stain Gini cia eee TOES tele ee 5, 356, 000 


a Lost in transit, 25 fingerlings’and 645,000 fry. 
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DIsTRIBUTION or FisH AND Eaas, SHOowN BY LocaLiTy AND SPECIES, FOR Fisca 


YrarR 1912—Continued. 
WHITE PERCH. 


Fingerlings, 
Disposition. Eggs Fry. yearlings, 
and adults. 
Connecticut: 
Danbury, Balls Pond.........------------=--+-----+-+-++++++:> isostt caonace DOO; O00) | Beceee cedar 
ILG Tis IMSS A oc to poor ae eee aise oe Been Coto des Bote eeproer 0003 O008 (Ree eee eels, <te 
WAVES ILE Ne) ood ar Bo bpp Sa ueonn ne seep eoe nt are act Ee] Basi ens Gpe na SOO} 0008 |= ss2s2=-- oe 3 
Deep River, State fish commission ....-.-------------------+--- |e OOF 08.0 ar ceoe opera lsoSoceeoseac 
East Hampton, Lake Pocotopang.....-.------------------+-+--|-++--++++--- HOOMOOUR | etre sielcresi 
Hawleyville, Tawnton Pond..........-..------.--------++++2++)e2 err teee ee: EX0050,0)0) | aesoadepacae 
Maine: 
North Berwick, Banneg Beg Lake.......-.----.---------------|---+--++---- OOO} 0005) Reece ase 
Walker, Squawpan Lake. .......-..------------+------++++2++0-)/ee2ee 22-22 225003000) Soe ecrers <<. 
Maryland: 
Bush River Station, Bush River......-.--------------------+--|--++++ee2-2- Gs 0005 O00); Ree ees ate 
Elk River, Chesapeake Bay.....-.----------------------------+[e---- etree: LOS OOO! OOOF Sercieeresist= 
Furnace, Chesapeake I3thy/aigr cone abesspeaeaos Ge ones esecqdeeene ne Sear eedonorc 640000000 hess ceeeceee 
Great Falls, Potomac River.....-.------ De Seen oneal be eae en eed Ene ore GCrone 670 
Gunpowder Station, Gunpowder River......-.-----------+----+-/----++++++-- 50005000) bee oaasecee 
Havre de Grace, Chesapeake Bay..-..---------------------------|------------ 182-400; 000) 52 223..0 5-2 
Locust Point, Chesapeake IS Ey S ooo ceee ene oer ae aor or hoore eed |sEoeenoh bene 200004000) eeseeeeee eee 
North East River, Chesapeake Bay........-.-------------------|------------ 204005 000 Pas saseeacme 
Piney Point, Piney Point Creek.....---.-..-------------------- ete eee See 6005000) Seo ose25 = 
Port Deposit, Chesapeake Bay .....----------------------+------ Sees Sele 6; 0005000) So See. 2c = 
Robinsons Station, Severn River......-------------------------|------------ 100080005222 ese ce 
Spesutie Narrows, Chesapeake Bay-....-.----------+-----+++++-+)----+-+++-+-- 23 G005 000M E cee nem aeetat 
Swan Creek, Chesapeake Bay-......---.------------------++ +++ +2+)-2- 2-2-2 22-> 45°900: OOO) S55 secs os 
[Plo HOII Od BUNK el Be mean aoe SRS O EOE Cee PRS UBk GoeoRoe dl ndokt seer soI SOsDOOT000H eee ieee 
Town Point; Elk River... -..--.------------2------2----+-22-+-[ie- 22-2222. SOOO NOOO Hacc -rle 
Massachusetts: 
Fitchburg, Ward Pond.....2....-------------+-- +22 2-2-2 e ree tetje ee eee eee BOOFOOO; eee: cee = 
Wii Gian IDSs Coo copactes GaN enc ORE ete ceecemete | |sca> —soncue 50,0005 |pemetese ee 
Forge Village, Forge Pond.....-..-------!-------------+-+++++++|----- 2220s P000000'|Saas-ss5--r = 
Lake Boone, TROBE GONE eee as so ate ieee senate oa sted eees OO ROOU) |S areese rere eters 
North Dana, Lake Neeseponset.......-.-----------------+-+++++)-2-22--+55+- 50050007 |ESssasoce-- = 
New Hampshire: 
Alton, Half Moon Pond........-..--.----+----+----- +--+ 2-22 e+]eee eee eee ee Moy 000) |e eererseaaar 
Hillsboro, Millen Lake.........-.:.-------+---+----2-22- 200-2 2|-- 2 eee eee eee T50S000! | SSaeoee esas 
Keene, Spofford Lake.......-------------+----- +--+ +--+ +222 e etter lense eee eee (50; 000), |e esses asec 
Littleton, Partridge Lake....-.-.-.-.-.-.-----+---+----2-0- +++ |2-2- ee np eee 500; 0O0F Peete ecencer 
Manchester, Long Pond.....-..---.-------+- +--+ 2-20-22 eee rne [eee eee eee 5001000) |Peteete ace 
Pike Make MarletOMce.. 2 oc cer ose sec 2 seis en a wwe ale ee aie = | we male e cleleiniein LAO} O00) es Ye ertetararatere 


New Jersey: 
Branchville, Culver Lake 
New York: 
Walden, Wallkill River 
Westchester, Browns Pond 
Rhode Island: 
Harrisville, Herring Pond 
Kingston, Barber’s pond 
Nayatt, Long Pond 
Vermont: 
Bennington, Barbers Pond 
Benton Pond 
Lake Hancock 
Mud Pond 
Woodford Big Pond 
Hardwick, Lake Greenwood 
Montpelier, Sabin Pond 
Rocky Point, Groton Lake 
St. Albans, Lake Champlain 


15, 000, 000 


452, 900, 000 


Maine: 
Otis, Green Lake 
Maryland: 
Great Falls, Potomac River 
Michigan: 
Detroit, State fish commission 
New Hampshire: 
Pike, Lake Armington 
Lake Katherine 
Lake Tarleton 
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SMELT—Continued. 
myo ot! Fingerlin 
Disposition. Eggs. Fry. yeurlifiges ; 
and adults. 
New York: 
Battery Park, New, York Aquarium: 2522.2...__--2.-02---..-.: 2505000 Nl ete ccie ae |e ee eee 
Hap atts AP PMCANbe en ase see cee ee ease en ae eel beeen 5, 000, 000 |... - - See ea essa 
Vermont; 
Readsboro,applicant. ....--...2...----- ee Se Set ee Setar 500; 000) ese ee | ee eee 
West Barnett;applicamt..-s4ees>-- tee see eee eee eee Sheer oeitee 900; 000" o2cc.cheecte| ct aoeeeaeenee 
Wisconsin: 
Enidson applicant. vn isacc cee ose eee eect nae eee ee eel) e000} 000) |e See ese secs 
TRG bell. tec ESE es re oe Ses sa ne Sete eae Ya ee ON ee Ag 27,650,000 | 9,575,000 100, 650 
WHITE BASS. 
Fingerlings, 
Disposition. yearlings, 
and adults. 
Tilinois: 
Benton: ,HTeOMANS xP ONG je fererso4 clas oak ot sescitato seein dace sic =e ate Tosa eee eee eee eee 120 
Towa: 
Bellevue MississippivRiverts.dec ons os coe oe ass ot ooo mee Tee ee eee eee 680 
Bansing sMississippisRivier es 7e-cist ocias che crs sis ae herein imine ne a eevee siete steerer aise tamer 100 
North) Me Gregor, ‘Mississippi River. -soiss- 286 sec one Jes se poets ccee se sep elese ee eee 600 
Total n. Mot ieee nienc ce cee ah care Sree See lane mao fafa S'S ore eras et ICS ETE Cree eT EE OE ee 1,500 
FRESHWATER DRUM. 
Arkansas: 
Helena, Mississippi JRiveroscc vz-a sock os os esce b= oe ee ee ee ae ee eee EEE Er Eeee 7, 280 
Towa: 
Bellevue, “Mississippi Rivers = 2.52% a3 bs coches ees sect eae ote eR pee 1,940 
ansing Mississippi (RIVer Se... ere cicigeae seme toes ce are soca cicne ac hee oe cee sees 1, 000 
North McGregor, MississippiRiven. <7 ns ts. sseoee ees oes =e sie aaseeiseeeeesiaete 1,500 
MOC Jets Re cic soe PES raya the ae altos DEE are Oe SN ete ese Se SNe pe PR ett 11,720 
COD. 
Disposition. Fry. 
Maine: 
Boothbay Harbor, /B Oot baiyeliar D Once terete etter ela rere alae etcetera eee eae 2,940, 000 
Linekin Bay tincson cee soe aces Seen eee ee ne eae 2,552,000 
ast Boothbayssomekiny Bay sess=s sere see eee ee Re eeeeee eee eee eee eee eet a 738, 000 
Massachusetts: 4 
Beverly. MassachusettsiBayicc <= 2 cece nace ease eee cie ne eet Pe ee ee reer 15, 130, 000 
Falmouth :BuzzardsiBayeetess = - ae ocean eee eee eee eto se Sener eee ae eee 1, 178, 000 
GreatiHarbor, = <2 sero sans cons one ee nee Se eee Sanat cee eee 21, 380, 000 
Nantucket: Sound). ¢- - 5255.3 sues ceases sense masts ee ce eee eee eee eseee 5, 454, 000 
Quissett Harborci. 2). sceise Sonne see Heese Ae neice eee REECE Se eens 860, 000 
pe Vineyard Sound = i <Sae esac eies eee ae ee eee eee ree er eee eee eee eae rr 2,087, 000 
(Gloucester Aiblaniic!Ocean?é foes ss sceece reas = ae eee ane eee eee eee sees ee eee 12, 310, 000 
pS wiGh Bays. 42 < - ls s2 act Soe es ee cae ae Ree ee oie emer eee rare 2, 230, 000 
assachusetts Bays... aca oe nee AoC eee neice eee oes eie ee aerate ianieieraeere 1, 190, 000 
Gosnold; Buzzards) Dayercnsa se sea scene cee e eee eee pete Cee eee eee eee 4, 302, 000 
NantucketiSound: 5. .<2 5222205 jo neten = eee oe soles eee nee oe eee oat sere 174, 000 
WANE Y ALON OUN Gyo. awine od oes a See cise pe eee aoe ere nee eee eee ere er iaae 42,811, 000 
Manchester Massachtisetts Bay. -c1co- 2 sence teeter eee nleesoai- eee ele ee eerie 11, 950, 000 
Rockport, MtlaritieiO Geant ss 220 sacle Sale au ae Cee eRe et pL ne ti Se 5, 800, 000 
Tarpaulini@ovesvane yard Sound aoe. see ese ee eames sees ete eee eee eer GRe = eee 103, 742, 000 
Woods) Holes Mel-Pond Se oe cece oe oe oe ries je ata ene eel als os oe ete eee eee ee - 295, 000 
TOtAL soc. dts soe pases eee ele bs wiawcieie 2 bo setee le eaetey ae ee cree eee Oper eee eee 237, 123, 000 
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YEAR 1912—Continued. 


POLLOCK. 
Disposition. Fry. 
Massachusetts: 
Beverly, Massachusetts Bay 39, 960, 000 
Essex, Ipswich Bayer ene ecco s=ceia= 6, 000, 000 
Gitmessirase, YM bra Orer se dab sade boaSedsebs pes coer S ep eater ocnesceD Soduscreshesssrac 48, 560, 000 
ns wACHWB dy sacerenee ins stes ieee irae eee ae See ae Snes Baar pe 36, 520, 000 
INGRREG ODSERE) TEN Cas cocndusesopssesses a -eueuenapee suabeceoesas somesncuaerac 22,670, 000 
Marblehead Massa GhiiSe tts ib ayier onje seria als ats taie alm ere cete te fete pera eerie peel .-.-| 26,600,000 
Ni Braye a Pes NER ERYG AURORE N ARE AB cnc oc apps oesocedeo Sos cde eauogr SebEEoosen soe dscon 46, 340, 000 
FU er ee Md lamihic Oceanbese sca. 2G. cuter Tae ge ence ee hb ah ee 21,550,000 
Thesnteld IW in se oUsdeose ee eocneceeeE be ce adbper puSsborecsBcapcngscosnEee coor 40, 220, 000 
Sey e MTA Cloyne, Wawatenyeide listo ha Ses SOS oe Cope coon e casos eassnoedeopeomedecssoac= Ses 1, 950, 000 
GOAL 5s. ce be codemeber sane toScSEOBeeGEHorshes Hten= cepa cpeneee narra pocoocapeooorsere. 290, 370, 000 
HADDOCK. 
Maine: 
Boothbay; Harbor, ph oo0thibayy HaALwOn as. sass amelie Oem ate ele aa nl ee lao 11, 316, 000 
Massachusetts: 
Baverly, Massachusetts Bay. 2. == -2- << <= ec cence ae = laine nimi Sa aim ma einen in nm in 11, 200, 000 
Gloucester; Atlantic Ocean) 2. -- -) a. 5 ss ee eas wo sens een we nin em enn 33, 700, 000 
Ingenta BW co ocococsr oH ote eee ene endo be eacobecucoec Uactndc deh anmesmasoceor 14, 130, 000 
Gasol, Wiaaeyeinel owine leas sence bacenceee ee eners soscegars sor ceareanenonetesscsece ounce 2, 447, 000 
TRO ga, MAEM OM OC Ae on Se gaseoce saaob oe cot aee Pane es eno de seta o PUSeC BS argaceesnsse 13, 360, 000 
TWO MON IRR ose cce scan ease ae Ssode ss jabs cc coseo cE canes sce ee ns pone reese caeee 9, 000, 000 
INGEl scone se Sn eoSceoreaaennaace cep asbecuuor eben dae socnor soe aaeoproseenee ce era aeEauas 95, 153, 000 
FLATFISH. 
Disposition. Fry. | Disposition. Fry. 
Maine: Massachusetts—Continued. 
Beothbay, Sheepscot River.......-.. 30,560, 000 Gloucester, Ipswich Bay ........---- | 25,000,000 
Boothbay Harbor, Boothbay Harbor.| 196, 298, 000 || Gloucester Harbor ....-- | 86,640,000 
Linekin Bay..... | 95,462,000 |) Gosnold, Buzzards Bay..........--- 19,784, 000 
Townsend Gut...! 11,460,000 Lackeys Bay...--.-- ..--| 10,233,000 
East Boothbay, Christmas Cove..... 19,098, 000 Nantucket Sound 48,807, 000 
Linekin Bay........ 71,375,000 Manchester, Massachusetts Bay..-.- 32,680, 000 
Southport, Ebencook Harbor....... 19,334,000 || Nobska Point, Nantucket Sound.... 7,333, 000 
RIC OVC seem aeeia aaecierats 12,472,000 || Rockport, Ipswich Bay............-. | 39,860,000 
Townsend Gut.......... 11, 460,000 |, Rockport Harbor......... 12,380, 000 
West Boothbay Harbor, West | Salem’, Salem! Harbor... -.22.225-2-: | 7,000,000 
Boot payeselanbOteeererceicee cece 22,650,000 || Tarpaulin Cove, Vineyard Sound. ..| 341,000 
Massachusetts: | _Waquoit, Waquoit Bay...-.......-- 2,680, 000 
Beverly, Massachusetts Bay.........| 41,550,000 || Rhode Island: | 
Falmouth, Buzzards Bay........... 16,419, 000 Wickford, Narragansett Bay........ 24,650, 000 
Gredtveblannotn- cs. jecc 5,172,000 Wickford Harbor......... | 14,476,000 
Nantucket Sound........} 35,852,000 ——__- 
Quissett Harbor.........| 16,323,000 Totals see eaee: ee re | 965, 449, 000 
Gloucester, Annisquam River....... 28, 100, 000 | 
| 
LOBSTER. 
| 
Maine: | Maine—Continued. | 
Biddeford Pool, Biddeford Pool..... 5,000,000 || Deer Isle, Southwest Harbor......-.. 250, 000 
Wood Island Har- Stonington Harbor.....-.-- | 3,000,000 
[HORS ee ease ee 5,000, 000 SWAlMISUCOVOse =e seeecre | 500, 000 
Boothbay, Boothbay Harbor....... 6, 000, 000 Eagle, West Penobscot Bay.......-- 750, 000 
Boothbay Harbor, Boothbay Harbor 8,795, 090 Eastport, Shackford Cove. ......-.-- 4,000, 000 
Linekin Bay..... 9,500, 000 East Boothbay, Linekin Bay....... | 5,000,000 
Townsend Gut...| 2,000,000 East Stuban, Pigeon Hill Bay...... | 2,000,000 
Bristol JOHNSUB ayee ne. sence Sees 6,000, 000 Ellsworth, Union River......-.-..--- 1,000, 000 
Brooklyn, Eggemoggin Reach....... 1,000, 000 Freeport, Casco Bay....---.---...--- 4,000, 000 
Grays Cove....... Mec ae renee 1,000, 000 Friendship, Delanoe Cove. .......-.-- 2,000, 000 
Camden, Camden Harbor........... 125, 000 |) Friendship Harbor... .- 4,500,000 
Lazells Island Harbor..... 125,000 || Georgetown, Five Islands Harbor...; 2,900,000 
Cape Porpoise, Cape Porpoise Harbor 4,000, 000 Goose Rock Passage..-.| 3,000,000 
Corea, Gouldsboro Bay.............- 2,125,000 |} Harmans Harbor...--- 1,909, 000 
Cranberry Isle, Isleford Harbor......| 3,250,000 Goose Harbor, Gulf of Maine...--.-.-- | 1,000,000 
Damariscotta, Damariscotta River..| 2,000,000 |} | Gouldsboro, Prospect Harbor....... { 4,750,000 
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LOBSTER—Continued. 


Disposition. 


Maine—Continued. 
Isle of Shoals, Isle of Shoals Harbor. 
Jonesport, Cape Split Harbor......-- 

Englishmans Bay....-.--- 
Kennebunkport, Kennebunkport 
ELAR DOTS tac ns qoacat aes cese eee sas 
Kittery, Pepperell Cove...........-- 
Kittery Harbor, Gulf of Maine.....- 
Lincolnville, Lincolnville Harbor. . 
Long Island, Frenchboro Harbor... 
Machiasport, Northeast Harbor..... 
Northwest Harbor. .... 
Starboard Isle Harbor. 
Mount Desert, Bass Harbor......... 
Duck Harbor.......- 
Millbridge, Dyer Bay........-.....- 
New Harbor, New Harbor......-... 
North Haven, Crocketts River...... 
North Haven Harbor. 
Ogunquit, Perkins Cove............-. 
Orrs Island, Quahog Bay..........-- 
Pemaquid, Johns Bay BN Sete eee 
Pulpit, Marsh Cove 
Pulpitselarbors ese ens ae 
Rockland, Rockland Harbor 
Rockport, Rockport Harbor.......-.. 
St. George, Metinic Island Harbor... 
Port Clyde Harbor...... 
Seal Harbor, Seal Harbor........... 
Sorrento, Frenchmans Bay.......... 
South Addison, Wass Cove 
South Bristol, Christmas Cove....-. 
South Hancock, Frenchmans Bay.. 
Southport, Ebencook Harbor......- 
: MarrsEarbors2-20- 252-0 
Bini Coven) Asean ea eoses 
South Thomaston, Seal Harbor... -. 
Swan Isle, Mackerel Cove 


Fry. Disposition. 
Maine—Continued. 

2,000, 000 Swans Island, Mintuan Harbor.....-. 
2,000, 000 OldsElanhor se. sees 
2,000, 000 Tenant Harbor, Wheelers Bay....-.. 

Vinal Haven, Penobscot Bay...-... 
2,000, 000 Vinal Haven Harbor... 
2,000, 000 Wells: Wells! Bayacncccascceseeee eee 

500, 000 York Harbor, York Harbor......... 

125,000 |) New Hampshire: 

250, 000 Hampton, Hampton Harbor.....-.-. 
2,000, 000 Hampton Harbor, Gulf of Maine... . 
2, 000, 000 New Castle, Little New Harbor..... 
2,000,000 Rye Harbor, Gulf of Maine.......... 
2,000,000 || Massachusetts: 

500, 000 Annisquam, Annisquam River...... 
1,000, 000 Bay View, Ipswich Bay......-.--...- 
3,000,000 Beverly, Massachusetts Bay.......-.- 
1,000,000 Boston, Boston Harbor............. 
2,000,000 Devils Foot Passage, Great Harbor... 
2,000, 000 Falmouth, Great Flarbor.....-.....- 
1,000,000 Gloucester, Annisquam River. ...-.. 
3,500,000 Atlantic Ocean........-- 

125, 000 Gloucester Harbor 

250, 000 TpswichyBayeaecesoss ss. 

500, 000 Grassy Island, Great Harbor.......-. 

500, 000 Great Harbor, Great Harbor........ 
2,000,000 eal; hin shams syne eeeecee secs 
3,000,000 “Manchester, Massachusetts Bay..... 

500, 000 Marblehead, Massachusetts Bay... .. 

125,000 Menemsha Light, Vineyard Sound. . 
1,000, 000 Robinson Hole, Buzzards Bay...-... 
3,000,000 Rockport, Atlantic Ocean..........- 
3, 000, 000 Tpswichi Baybee. access 
6,500,000 Rockport Harbor......... 
1,000, 000 Salem, Massachusetts Bay.......... 
1,000, 000 Tarpaulin Cove, Vineyard Sound... 
2,000, 000 
2,000, 000 Total. 2 .tieesessscecdcee cece 


Fry. 


500, 000 
2,000, 000 
5, 000, 000 

250, 000 
7,500, 000 
2/000, 000 
4,000, 000 


4,000, 000 
500, 000 
2,000, 000 
500, 000 


400, 000 
500, 000 
1,000, 000 
2/000, 000 
692, 000 
242, 000 
800, 000 
2,825, 000 
825, 000 
900, 000 
549, 000 
451, 000 
500, 000 
1,850, 000 
1,950, 000 
353, 000 
786, 000 
700, 000 
900, 000 
500, 000 
500, 000 
210,000 


201,728, 000 
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IDENTIFICATION OF THE GLOCHIDIA OF FRESHWATER 
MUSSELS. 


By THappEus SURBER, 
Assistant, U. S. Biological Laboratory, Fairport, Towa. 


While carrying on experiments in the artificial infection of fishes 
with the glochidium larve of freshwater mussels at the Fairport 
Biological Laboratory, the question of suitable hosts for the various 
species arose almost at the beginning of the work; for while we were 
quite successful with certain species others gave but very indifferent 
results. This naturally led to search for natural hosts of the various 
species, during which it became necessary to examine the gills and 
fins of many fishes, a work which, though it has in reality only begun, 
is already fruitful in results and opens up a wide field for research. 
In fact, the artificial propagation of the mussel depends to a cer- 
tain extent upon these results; and my object in writing this paper 
at the present time is to stimulate such investigation, which will 
amply reward those who care to take it up. 

The identification of the various species while in a parasitic stage 
presents some difficulties. The only available figures of glochidia, 
so far as I know, are those made by Lea, who figures a great many 
species, but not very accurately as to relative size, etc., and his 
figures are therefore of little use. Lately Lefevre and Curtis have 
given some most excellent figures, with measurements, but the 
species are few. 

The requisite is a complete collection of the various species care- 
fully mounted, from which proper camera-lucida: drawings can be 
made to a uniform scale. Such a collection has been attempted in 
the present undertaking, and the figures submitted herewith repre- 
sent about 40 species, most of them forms occurring in the Missis- 
sippi River in the vicinity of Fairport, but supplemented by a few 
from the Cumberland River, the Ohio, and a few other points where 
investigations have been carried on by Mr. H. Walton Clark, the 
late J. F. Boepple, and myself. 

a Lea, Isaac: Description of the embryonic forms of 38 species of Unionidee. Journal Academy of Nat- 
ural Sciences Philadelphia, 2d ser., vol. Iv, pl, 5; Description of 52 species of Unionide, ibid., vol. vm, 


supplement, pl. 21. 
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In order to secure uniform results uniformity in the preparation of 
the material is of the first importance. The method of procedure, 
therefore, briefly stated, was throughout as follows: A section of the 
mussel gill, if large, or the entire gill, if small, is first carefully removed 
and killed in 10 per cent formalin, in which it is allowed to remain a 
few hours. The section is then carried through alcohols of increasing 
strength up to 70 per cent, when the glochidia are teased out and 
stained in eosin or cochineal, the latter stain being the most satis- 
factory in most cases, after which hardening is carried slowly up to 
95 per cent alcohol. Oil of cloves has proved to be the most satis- 
factory clearing agent, xylol being too violent in its action. Mounts 
are made in Canada balsam. The same method has been pursued in 
preparation of fish gills bearing natural infection in order to produce 
uniform results. This method gives preparations of glochidia in 
which the valves of the shell are closed, but if they are desired ex- 
panded, then the method used by Lefevre and Curtis is recom- 
mended of slowly introducing crystals of cocaine or chloral hydrate 
into a watch glass containing the larve. 

It is not desirable to go into detail in the description of the 
glochidium, as it is believed reference to the analytical key and the 
figures themselves will do more to make the differences apparent 
than pages of descriptive matter. The importance of the glochid- 
ium in the classification of the Unionide is recognized, but to try to 
show the relationship of the different genera and species at this time 
with our present lack of materia! would be unsafe, to say the least. 
At the present time it will be best ‘to call the reader’ s attention to a 
few important points only. 

It has been ascertained that variation in size is comparatively 
slight in a given species, except in one instance, where some glochidia 
of L. luteola from Clear Lake, Iowa, were found to be uniformly 
smaller than those of the same species taken in the Cedar River, 
but, as the adult shells from this lake are very small and thin-shelled 
as compared with those from the Cedar River, the difference in size of 
the larval mussel may be correlated. There was, however, in this case 
no apparent difference in the shape or proportions of the glochidia 
from the two sources. 5 

Drawings have been made of what might be safely considered as 
typical specimens, except in the case of Cyprogenia irrorata (fig. 11, 
pl. 1) and Quadrula heros (fig. 32, pl. 1), where the only material 
available was not quite mature, although advanced sufficiently in 
development to give a most excellent idea of the subsequent shape 
and size. 


a Studies on the reproduction and artificial propagation of freshwater mussels. By George Lefevre 
and Winterton C. Curtis. Bulletin Bureau of Fisheries, vol. XxX, p. 150. 
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While all the species figured are not of uniform development, no 
change of form nor increase in size would occur, except as above 
noted. For instance, S. costata (fig. 7, pl. 1) is more developed 
than L. subrostrata (fig. 16, pl. 1), and this again is greatly advanced 
over Q. granifera (fig. 19), the anterior and posterior adductor muscles 
having become completely separated in costata, less so in subrostrata, 
and just beginning to separate in granifera. The shape and relative 
position of the adductor muscle before separation is a uniform 
feature for each species, and its importance as an aid to identification 
should not be overlooked. 

Sterki* some years ago (1903) pointed out the character of the 
glochidium as animportant factor in the classification of the Unionide, 
and this is clearly confirmed in the case of L. anodontoides and L. 
fallaciosa, the adult shells being very often inseparable, in fact, their 
identification as separate species even under the most favorable cir- 
cumstances being difficult. When we come to examine the glochidia, 
however, we find that there is not only a difference in form but also 
in size, L. anodontoides (fig. 21, pl. 11) being smaller and slightly 
shorter in proportion to its depth than L. fallaciosa (fig. 22, pl. m). 

Owing to the small size of the glochidium of L. gracilis, and, not- 
withstanding its affinity with LZ. (Proptera) alata in the structure of 
the soft parts of the adult animal, Ortmann? (1911) created for it a 
new genus—Paraptera. If size and general shape alone were the 
controlling factors then the very minute glochidium of both Plagiola 
donaciformis (fig. 29, pl. m1) and P. elegans (fig. 30, pl. 11) would place 
them with gracilis were it not for the gaping margins of the glochidial 
shell in gracilis,° in which respect it resembles P. securis. The position 
of these two forms (donaciformis and elegans), in my opinion, remains 
in doubt, and the acquisition of more material, with careful study, 
will probably reveal much of interest in relation to these small 
mussels. 

It is unfortunate that more is not known as to the period during 
which the Unionide are gravid, or rather as to when they carry 
well-developed glochidia. Unfortunately investigators are not in the 
habit of giving us uniform data in this respect, the term “gravid” 
having too wide-a range of meaning and including too often mussels 
which we may designate as bearing early embryos, late embryos, or glo- 
chidia. In the case of the short-period breeders it does not matter 
so much, for the period is so brief—a month, or two months at most— 
that some fair idea may be formed of the date on which to expect 


a Sterki, V.: Notes on the Unionide and their classification. American Naturalist, vol. 37, p. 103. 

+6 Ortmann, A. E.: A monograph of the Najades of Pennsylvania. Memoirs of the Carnegie Museum, 
vol. Iv, p. 334. 

¢ Coker, R. E., and Surber, T.: A note on the metamorphosis of the mussel Lampsilis levissimus, 
Biologica’ Bulletin, vol. xx, p. 180, and pl. 1, fig. 2a. 
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glochidia. And, again, these short-period breeders, particularly sev- 
eral of the Quadrulas, may have in the marsupium at the same time 
embryos in all stages from the earliest on up to those with perfectly 
developed glochidial shells. As an instance of the more or less con- 
fused state of our present knowledge of the breeding periods of the 
different forms, in the tables of ‘‘periods of gravidity” to follow I 
have placed Quadrula heros among the long-period species, but, I 
must admit, with considerable hesitation. As pointed out by 
Lefevre and Curtis (1912),¢ Frierson found it gravid in Louisiana in 
October (embryos), again in November, and immature glochidia in 
January, while their own observations record the occurrence of early 
embryos in May. The late J. F. Boepple found it gravid Gmmature 
glochidia) in the Ohio River in October and November. 

Lefevre and Curtis give Plagiola elegans as one of the long-period 
breeders, and probably this is correct, but the only times at which 
we have found them gravid at Fairport, or elsewhere, are during May 
and July. Both early embryos and glochidia have been found in 
P. donaciformis during July, but at no other time, so that with our 
meager knowledge of these forms it seems rather risky to include 
them among the long-period breeders at the present time. 

In the following tables of gravidity it should be borne in mind that 
records are for months during which it is known the species bear 
glochidia of sufficient development to begin their parasitic life, except 
in the case of Quadrula heros and Cyprogenia wrrorata, as previously 
shown. 


a Op. cit., Bulletin of the Bureau of Fisheries, vol. xxx, p. 144. 
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Species with long period of gravidity. 


Species. 


Alasmidonta truncata. -- --- 
calceolus a 

Anodonta corpulenta.. 
grandis. -.... 
imbecillis 
Anodontoides ferussacianu: 
subcylindraceus ........-- 
Arcidens confragosus 
Cyprogenia irrorata® 
Dromus dromus.....-..-.---- 
Lampsilis alata........-.--- 
anodontoides. .. - 
Capasess ss foo 


levissima......- 
ligamentina.....- 
lurteolderossceee ee 


iravalisihessses = 
ventricosa....--- 

Obovaria ellipsis 
MEPUSA eset emai 

Plagiola securis......-.----- 
Quadrula heros.........---- 
Strophitus edentulus....-- - 
Symphynota complanata. . 
compressa... - 

costata 

Truncilla suleata 


Month in which found bearing glochidia. 


Apr. | May. 


June.) July. 


Aug. | Sept.| Oct. 


Nov. 


a From specimens taken by Mr. Clark in the Yellow River, Ind. 
> From specimens taken by Clark and Boepple in the Cumberland River, Ky. and Teun. 


Species with short period of gravidity. 


Species. 


Month in which found bearing glochidia. 


May.| June.| July. | Aug.| Sept.) Oct. | Nov. 


Obliquaria reflexa 


Pleurobema esopus 
Quadrula ebena. - . 


granwicra ee se: | ets 


Tritogonia tuberculata 


Unio gibbosus 


| 

Feb. | Mar. | Apr. 

| Ceres 
Beart a orate aA  meeat== x 
SER eos ee anne ee eae x 
beidicelponaoe| lope sec x 
Be Salen ee ae she 
DE ei |r a 
Bal en I Ka ase 


x x 
x x 
x x 
x 
x x 
x x 
x x 
x x 
x x 
SG] coor 
x x 


a Ohio River records by Mr. Boepple. 


ny 


While it is not my intention to take up the question of the meta- 
morphosis of the glochidium while parasitic on the gills, or fins, of the 
fish, it is advisable to make brief reference to the record by Coker and 
Surber (1911) ¢ of the growth of L. levissima supplemented here with 


a similar record for P. donaciformis. 


The sheepshead (Aplodinotus 


a Op. cit., Biological Bulletin, vol. xx, p. 179-182, pl. 1. 
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grunniens), from its food habits, is oftener found infected with 
glochidia than probably any other fish; specimens of this fish taken 
August 9, 1910, from which the figure shown was made (fig. 41, pl. m1), 
and again July 20, 1911, have been found to be the hosts for many 
young mussels (P. donaciformis), all deeply encysted on the gill fila- 
ments and showing the same remarkable growth found in levissima. 
By reference to the figure (fig. 41, pl. mz) it will be noted that the 
growth is extraordinary, the length having increased during para- 
sitism more than five times over the length of the glochidial shell, and 
with increase in depth in proportion. 

As pointed out by Lefevre and Curtis ¢ in various species studied 
by them the normal growth during the parasitic period is very slight, 
so far as the shell is concerned; ‘‘the mussel leaves the fish with only 
a very narrow margin of adult shell protruding beyond the glochid- 
ial outline. The shape is still that of the glochidium, * * *.” 
Experiments conducted by the writer at the Fairport laboratory 
confirm this in the case of L. recta, L. anodontoides, and Obovaria 
ellipsis, in which scarcely any marginal growth at all is discernible. 

In the key for identification of the species of unionid glochidia, 
which follows, the average measurements of the glochidium, in frac- 
tions of a millimeter, are given immediately following thename of each 
species. The length, a line across the widest part of the shell (anterior 
to posterior edge) parallel to the hinge line, is given first, followed by 
the depth, which is a vertical line from the highest point of the hinge 
to the extreme ventral margin. These measurements are followed by 
reference to figure numbers of specimens shown on the plates, an 
arrangement which it is hoped will facilitate the use of the figures in 
identification. 


Key FOR IDENTIFICATION OF UNIONID GLOCHIDIA. 


ANODONTA TYPE: 
Glochidium large, subtriangular in shape, usually longer than deep, with a spine at 
tip of each valve. 
1. Hinge line straight, or nearly so. 
a. Length greater than depth. 
Alasmidonta calceola, 0.300 by 0.255 mm. (fig. 1). 
Anodonta imbecillis, 0.310 by 0.290 mm. (fig. 2). 
Strophitus edentulus, 0.350 by 0.285 mm. (fig. 3). 
Symphynota compressa, 0.353 by 0.313 mm. (fig. 44). 
b. Length and depth about equal. 
Anodonta grandis, 0.410 by 0.420 mm. (fig. 45). 
Anodontoides f. subcylindraceus, 0.330 by 0.330 mm. (fig. 43). 
2. Hinge line irregular, undulate. 
aa. Length and depth almost equal. 
Anodonta corpulenta, 0.350 by 0.350 mm. (fig. 4). 
Arcidens confragosus, 0.355 by 0.350 mm. (fig. 5). 


a Op. cit., Bulletin of the Bureau of Fisheries, vol. xxx, p. 176. 
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aaa. Depth greater than length. 
Symphynota complanata, 0.310 by 0.320 mm. (fig. 6). 
Symphynota costata, 0.385 by 0.390 mm. (fig. 7). 
Alasmidonta truncata, 0.350 by 0.380 mm. (fig. 42). 
PROPTERA TYPE: 
Glochidium varying greatly in size in the different species; axe-head shape; with 
two spines, one at each of the ventral corners of the shell, or spineless. 
1. Glochidium with spines. 
a. Size large. 
Lampsilis alata, 0.220 by 0.380 mm. (fig. 8). 
aa. Size rather small. 
Lampsilis capax, 0.105 by 0.185 mm. (fig. 9). 
2. Glochidium without spines (?). 
aaa. Size small. 
Lampsilis levissima, 0.100 by 0.155 mm. (fig. 10). 
LAMPSILIS TYPE: 
Glochidium semicircular, or semi-elliptical; ventral margin rounded; no spines 
. present. 
1. Glochidium semi-elliptical; ventral margin rounded. 
a. Hinge line short and evenly curved, or undulate. 
b. Size large. 
Plagiola securis, 0.230 by 0.330 mm. (fig. 14). 
Lampsilis iris, 0.240 by 0.300 mm. (fig. 46.) 
Lampsilis luteola, 0.250 by 0.290 mm. (fig. 15). 
Lampsilis subrostrata, 0.270 by 0.330 mm. (fig. 16). 
Lampsilis recta, 0.220 by 0.280 mm. (fig. 17). 
Lampsilis ligamentina, 0.220 by 0.260 mm. (fig. 18). 
Obavaria retusa, 0.240 by 0.295 mm. (fig. 47.) 
Quadrula granifera, 0.290 by 0.355 mm. (fig. 19). 
Quadrula pustulosa, 0.230 by 0.290 mm. (fig. 26). 
bb. Size medium. 
Lampsilis anodontoides, 0.185 by 0.210 mm. (fig. 21). 
Lampsilis fallaciosa, 0.200 by 0.240 mm. (fig. 22). 
Lampsilis higginsi, 0.210 by 0.260 mm. (fig. 23). 
Lampsilis trabalis, 0.193 by 0.255 mm. (fig. 40). 
Lampsilis ventricosa, 0.205 by 0.255 mm. (fig. 24). 
Obovaria ellipsis, 0.210 by 0.265 mm. (fig. 25). 
Quadrula metanevra, 0.175 by 0.200 mm. (fig. 26). 
Quadrula pustulata, 0.200 by 0.250 mm. (fig. 27). 
bbb. Size very small. 
Lampsilis gracilis, 0.070 by 0.095 mm. (fig. 28). 
Plagiola donaciformis, 0.060 by 0.063 mm. (fig. 29). 
Plagiola elegans, 0.060 by 0.070 mm. (fig. 30). 
aa. Hinge line straight, or slightly depressed. 
c. Size small. 
Tritogonia tuberculata, 0.085 by 0.100 mm. (fig. 31). 
ia, Ventral margin obliquely rounded. 
aaa, Hinge line long. 
d. Size large. 
Quadrula heros, 0.260 by 0.340 mm. (fig. 32). 
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2. Glochidium semicircular. 
a. Hinge line long and nearly straight. 
b. Size medium, 
Quadrula ebena, 0.160 by 0.150 mm. (fig. 33). 
Quadrula plicata, 0.200 by 0.200 mm. (fig. 34). 
Quadrula solida, 0.160 by 0.160 mm. (fig. 35). 
Quadrula trigona, 0.160 by 0.155 mm. (fig. 36). 
Truncilla sulcata, 0.200 by 0.205 mm. (fig. 37). 
Unio gibbosus, 0.200 by 0.215 mm. (fig. 38). 
aa. Hinge line shorter, with gradual curve. 
Obliquaria reflexa, 0.225 by 0.235 mm. (fig. 39). 
3. Glochidium semicircular. 
a. Ventral margin obliquely rounded. 
b. Hinge line long, straight or slightly curved. 
c. Size medium. wor; 
Cyprogenia irrorata, 0.210 by 0.185 mm. (fig. 11). 
Pleurobema xsopus, 0.220 by 0.200 mm. (fig. 12). 
4. Glochidium kidney-shaped. 
a. Hinge line long and straight, or nearly so. 
b. Size medium. 


ILLUSTRATIONS. 
PLATE I. 
1. Alasmidonta calceola. 8. Lampsilis alata. 
2. Anodonta imbecillis, 9. Lampsilis capax. 
3. Strophitus edentulus. 10. Lampsilis levissima. 
4. Anodonta corpulenta. 11. Cyprogenia irrorata. 
5. Arcidens confragosus. 12. Pleurobema <esopus. 
6. Symphynota complanata. 138. Dromus dromus. 
7. Symphynota costata. 
PLATE II 
14. Plagiola securis. 27. Quadrula pustulata. 
15. Lampsilis luteola. 28. Lampsilis gracilis. 
16. Lampsilis subrostrata. 29. Plagiola donaciformis. 
17. Lampsilis recta. 30. Plagiola elegans. 
18. Lampsilis ligamentina. 31. Tritogonia tuberculata, 
19. Quadrula granifera. 32. Quadrula heros. 
20. Quadrula pustulosa. 33. Quadrula ebena. 
21. Lampsilis anodontoides. 34. Quadrula plicata. 
22. Lampsilis fallaciosa. 35. Quadrula solida. 
23. Lampsilis higginsi. 36. Quadrula trigona. 
24. Lampsilis ventricosa. 37. Truncilla sulcata. 
25. Obovaria ellipsis. 38. Unio gibbosus, 
26. Quadrula metanevra. 
PLATE III. 
39. Obliquaria reflexa. 43. Anodontoides ferusaccianus subcylindraceus, 
40. Lampsilis trabalis. 44. Symphynota compressa. 
41. Encysted young of Plagiola donaciformis, | 45. Anodonta grandis. 


Dromus dromus, 0.190 by 0.100 mm. (fig. 13). 


showing great growth ot adult shellbeyond | 46 
the margin of the glochidial shell. 47 


. Alasmidonta truncata. 


. Lampsilis iris. 
. Obovaria retusa. 
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FISHERY AND FUR INDUSTRIES OF ALASKA IN 1912. 


GENERAL ADMINISTRATIVE REPORT. 


By Barton WarREN EvERMANN, Chief, Alaska Fisheries Service. 


The Alaska Fisheries Service, originally covering only the salmon 
fisheries, then extended to all Alaska fisheries, including the fur seal, 
now covers all the other fur-bearing animals of Alaska also, this 
new responsibility being added by the act of April 21, 1910, and 
definitely provided for in the appropriation bill of March 4, 1911. 

Until 1911 the annual reports of the fur-seal service and the fish- 
eries were published as separate documents, but in that year they 
were combined and issued as one. The same method is continued 
in the present report, which includes also a special report of the fur 
wardens on the mainland. 


SALMON FISHERIES. 


INSPECTION, 


The inspection of the salmon and other fisheries of Alaska was 
carried on during the season of 1912 in accordance with detailed 
instructions from the Washington office. On account of the limited 
appropriation it was possible to send to the field only three of the 
four regular employees of the Alaska salmon service and even these 
had to be restricted in their movements in order to keep expenses 
within the allotment which could be made for their travel and sub- 
sistence. As much of the territory as possible, however, was cov- 
ered. The agent, Mr. Fred M. Chamberlain, was stationed during 
the season in the Bristol Bay region, where he was assisted by Messrs. 
G. Dallas Hanna, deputy fur warden, E. A. Beard, of the Yes Bay 
Station, and C. B. Grater, of the Afognak Station. Attention was 
given primarily to the inspection and supervision of the commercial 
fishing operations and the canneries in the Nushagak region and to 
a study and census of the run of salmon in Wood River, in continu- 
ance of the investigations begun in 1908 when Wood River was 
closed by Department order to all commercial fishing. Lack of 
transportation facilities made it impracticable to visit all the fish- 
eries and canneries in the Bristol Bay region, hence only those 


easily reached from Nushagak were inspected. ‘ 
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Inspection of the fisheries about Chignik Bay, Alitak, and Karluk 
had to be omitted, the inspector in this region being busily engaged 
during the season superintending the fishing operations of the 
natives of the Afognak reservation, who, under authority of the 
Department, were permitted to fish for commercial purposes in the 
waters of the reservation. Assistant Salmon Agent Ward T. Bower 
spent the season in southeast Alaska visiting as many of the fisheries, 
canneries, and salteries as possible, and all the salmon hatcheries. 
He was able to make one trip to Yakutat and Prince William Sound. 

It is regretted that it was not possible to visit the Yukon region or 
Arctic Alaska, in which it is learned from incomplete data that 
fisheries of importance are developing. 


COMPLAINTS AND PROSECUTIONS. 


One of the functions of the Alaska Fisheries Service is the enforce- 
ment of the law and regulations. In the exercise of this duty, not- 
withstanding the lack of adequate facilities and means to cover the 
field thoroughly, several prosecutions were instituted during 1912. 

On Sunday, July 28, 1912, when the assistant salmon agent was 
on an inspection trip accompanied by the district attorney, a trap 
of the Alaska Packers Association located on the west shore of 
Gravina Island was found to be fishing contrary to the provisions 
of the weekly closing law. At the special October term of the dis- 
trict court held at Ketchikan, the grand jury returned a joint in- 
dictment against the Alaska Packers Association, a corporation, 
owner of the trap, and W. E. Ludy, the watchman having the trap 
in charge at the time named in the indictment. Action in the case 
was continued until the spring term of court. 

On Sunday, August 4, 1912, one of the Bureau’s deputies discov- 
ered a floating trap of the Alaska Pacific Fisheries, located near the 
entrance to Yes Bay, to. be fishing. The watchman, A. Cailson, 
was arrested and given a preliminary hearing before the United 
States commissioner at Ketchikan. He was released, the evidence 
then adduced not being deemed sufficient to warrant binding over 
to the grand jury. However, at the October term of the district 
court at Ketchikan, the grand jury invesiigated the matter, and a 
true bill was returned against the Alaska Pacific Fisheries, a cor- 
poration, owner of the trap, and against A. Carlson, watchman. 
The case has not yet come to trial. 

In November, 1911, M. Kono and 20 other Japanese were arrested 
for fishing for herring on Sunday in the waters of Yes Bay. They 
were released upon cash bail in the sum of $1,000. During May, 
1912, the grand jury at Ketchikan returned a true bill against these 
21 defendants. At the same term of court at which the indictment 
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was returned counsel for the Government moved the court to for- 
feit bail of defendants for nonappearance for arraignment and trial. 
The motion was granted. Counsel for the defense thereupon moved 
the court to set aside the order for forfeiture of bail, for the reason 
that the crime charged was a misdemeanor rather than a felony, 
thus not requiring presence of defendants, and that counsel were 
authorized and ready ait all times to appear for the defendants at 
arraignment and trial. Counsel for the United States contended 
that the offense was a felony, ‘hus requiring the presence of defend- 
ants at all stages of the trial, including arraignment, and their fail- 
ure to appear personally for arraignment must result in forfeiture 
of bail. 

Judge Lyons, before whom arguments were made, held that 
personal presence in a misdemeanor charge is not required until after 
judgment is pronounced. The court stated that if a defendant is 
then not personally present to render himself in execution of judg- 
ment, whatever it may be, his bail may be forfeited; but during the 
trial he may appear by counsel and not suffer forfeiture. The 
serious issue at hand then became whether the indictment charged 
a misdemeanor or a felony. Judge Lyons held that a violation of 
the Alaska fisheries law is a misdemeanor, and for this reason, on 
November 13, 1912, directed that the order of forfeiture previously 
entered be set aside. The case was continued until the following 
spring term of court. 


PRIBILOF ISLANDS. 
PERSONNEL IN CHARGE. 


The administration of the fur-seal service in 1912 followed the same 
general plan as in 1911 with respect to the management of the seal 
herd. 

During the winter of 1911-12, Assistant Agent James Judge was in 
charge on St. Paul Island. He arrived on the Homer June 16, 1911, 
and remained until September 9, 1912, when he left on the Homer 
for San Francisco and Washington. Mr. M. C. Marsh, naturalist for 
the islands, who reached St. Paul August 23, 1911, on the second trip 
of the Homer, remained on the island until September 9, 1912. 
Besides these, the Government was represented on St. Paul Island 
during the winter of 1911-12, by Dr. E. J. McGovern, resident physi- 
cian, Assistant Agent A. H. Proctor, and the school-teacher, Mr. 
P. R. E. Hatton. During the same period the Government was repre- 
sented on St. George Island by Assistant Agent E. W. Clark, in 
charge, Mr. Ned B. Campbell, school-teacher, Dr. H. C. Mills, resident 
physician, and Mr. Leonard Tongue, storekeeper. In addition to 
these, the Government was represented during the summer of 1912 
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by the chief agent, Mr. Walter I. Lembkey, and Mr. George A. Clark, 
special investigator. 

At the end of the season of 1912 the personnel in each island was 
as follows: 

St. Paul Island, Chief Agent W. I. Lembkey, in charge; Dr. E. J. 
McGovern; storekeeper, Mr. Leonard Tongue; Mr. Alvin G. Whitney 
and Mrs. Elsie G. Whitney, school-teachers. 

St. George Island, Assistant Agent A. H. Proctor, in charge; Dr. 
H. C. Mills; and Mr. P. R. E. Hatton, school-teacher. 

In the summer of 1912 the supply steamer Homer made two trips 
to the islands. On the first, she left San Francisco May 27, arrived 
at the islands June 12, left the islands June 28, and arrived at San 
Francisco July 12. On the second trip she left San Francisco 
August 4, arrived at the islands August 24, left the islands September 
12, and arrived at San Francisco September 27. ‘ihe unusual time 
required on the second trip was due to unfavorable weather which 
could have been avoided if the trip could have been made earlier in 
the season. 

A detailed report upon the administration of the islands, by Chief 
Agent Lembkey, appears on pages 74 to 98. 


SALE OF FUR-SEAL SKINS. 


After renewed consideration it was decided to continue, for the 
present at least, the practice of selling the fur-seal and fox skins at 
auction in London. The sealskins taken in the sealing year ended 
August 10, 1912, 3,764 in number, plus 9 skins taken in the previous 
season and sent to Washington for experimental purposes, were 
therefore sold at auction by C. M. Lampson & Co., in London, 
January 17, 1913, bringing a return of $140,431, or an average of a 
little more than $37 apiece. The net proceeds to the United States 
Government, after payment of brokerage, marine insurance, and 
miscellaneous expenses of the sale were $130,640.57. 


BLUE FOXES. 


Formerly, when the number of seals killed each year was sufficient 
to furnish an abundance of food for the foxes on St. George and St. 
Paul Islands, a large number of foxes could be taken annually. In 
the 19 years from 1842 to 1860, the number taken each year varied 
from 1,125 to 2,658, and averaged 1,850. During the 40 years from 
1870 to 1910, the average annual catch was over 1,000 skins. During 
recent years when the number of fur seals killed was limited, with the 
result that the amount of refuse seal meat available for the foxes was 
not enough to meet their needs, the fox herd became greatly reduced 
in numbers and only a few hundred could be killed each year. In 
1912 food was so scarce that the foxes were forced to prey upon each 
other. 
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Until a larger number of seals can be killed, this deplorable condi- 
tion will probably continue. It may be tnproved by purchasing 
and supplying to the foxes other kinds of food; the legality of this, 
however, has been questioned. Under the present law no seal meat 
suitable for human food can be fed to the foxes. Only the refuse 
parts of the carcasses can be used for that purpose. 

In the past year the foxing season on St. George Island began 
November 23 and continued until February 7. 

The method of taking foxes on this island is by means of a large 
wire box trap, about 14 by 10 fect. A door controlled from within 
admits the animals, which as’caught are brought to the agent, who 
examines each one, liberates the most fit ones for breeders, after 
marking, and passes the others to the killers. The most vigorous 
young foxes, of superior pelage and color, are selected as breeders. 
The food used in the trap to attract the animals consists of salted 
seal meat. The trapping is done at night. 

The number of foxes taken in 1912 was 170 blue males, 105 blue 
females, and 2 white males. 

The fox herd on St. Paul Island has always been much smaller 
than that on St. George. The original reason for this was probably 
the greater abundance of natural food obtainable by the foxes from 
the populous bird rookeries of St. George. With an abundance of 
food supplied there would seem to be no environmental reason why 
St. Paul Island should not support at least as many foxes as St. 
George. 

On St. Paul Island the foxes are caught in steel traps, as so far it 
has been found impossible to induce them to enter box traps. During 
the trapping season in the winter of 1911-12, there were taken 109 
blue and 27 white foxes on this island. The entire catch for the two 
islands was therefore 384 blues and 29 whites, or a total of 413 pelts. 

These were sold at auction in London by C. M. Lampson & Co. on 
March 7, 1913, for $21,708.48 for the blues and $501.43 for the 
whites, or $22,209.91 for all. It is of interest to note that the average 
of $57 for the blue fox skins far exceeded the average price of the 
sealskins ($37) for that year, and the maximum price for blues was 
as high as $131 per skin, received for a lot of 31. The net proceeds 
of the entire sale of fox skins were $20,505.17. 


INTRODUCTION OF REINDEER. 


One of the most notable and economically important achievements 
in connection with the fur-seal service was the establishing of a herd 
of reindeer on each of the Pribilof Islands. This was accomplished 
through the cooperation of the Department of the Interior, which, 
through its Bureau of Education, supplied the animals necessary for 


12 FISHERY AND FUR INDUSTRIES OF ALASKA IN 1912. 


stocking the islands. At the end of August, 1911, the U.S. Revenue 
Cutter Bear took on board at Unalakleet, Alaska, 40 head of reindeer, 
25 of which (21 cows and 4 bulls) were placed on St. Paul Island ° 
August 31, and the remaining 15 (12 cows and 3 bulls) were landed on 
St. George Island the next day, September 1. All were adult animals 
except two of the males placed on St. George, which were yearlings. 
The adult bull put on St. George soon disappeared and has not been 
seen since. In landing those intended for St. Paul Island a leg of one 
of the bulls was broken and the animal died a few days later. In the 
winter one of the young cows wandered away from the herd and died. 
The remaining 23 animals on St. Paul (20 cows and 3 bulls) and 14 on 
St. George (12 cows and 2 young bulls) passed through the winter 
successfully and practically all of them in the spring appeared to be 
in excellent condition. 

Between April 17 and May 21, 1912, inclusive, 18 fawns were born 
on St. Paul, and during approximately the same period 11 were born 
on St. George. One of the former was stillborn. Of the latter there 
were 9 males and 2 females. The sexes of those on St. Paul were not 
determined. 

At the end of August, 1912, the Pribilof herds contained a total of 
65 reindeer, all fat and sleek and apparently in excellent condition. 

Two native Eskimo herders, one for each island, had been brought 
from the mainland. They gave the herds such attention as was 
necessary. The animals were permitted to roam at will over the 
islands except for a brief period during which the cows were retained 
in corrals while the fawns were being dropped. During the early 
part of the fall the herds remained chiefly on the lower parts of the 
islands, where they fed on the grasses which grow there luxuriantly. 
As colder weather and snows came on, the animals moved to higher 
ground, where they fed chiefly on reindeer moss. 

In the opinion of the herders, the naturalist, and the agents, there 
is an abundance of reindeer moss and suitable grasses. 

It was found, contrary to some predictions, that the reindeer did 
not interfere in the least with the fur seals. They rarely went near 
the rookeries, and when they did no disturbance resulted. 

It is believed that the success of this experiment justifies the belief 
that a herd of several hundred reindeer can be maintained on each 
island. In all probability the herds can be built up and maintained 
at a number which will permit the killing of at least 200 head annually. 
Not only will the reindeer be thus useful in supplying a considerable 
amount of very desirable food for the inhabitants of the islands, but 
they will also prove of great value on the islands for use in transpor- 
tation. 

The beaches of the islands are often strewn with large quantities of 
driftwood which, except in the immediate vicinity of the villages from 
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which it is sometimes gathered up by the natives, remains to rot. 
By the use of sledges and reindeer teams this can all be collected and 
hauled to the villages, when its use would greatly reduce the amount 
of coal needed for the islands. 


-MINOR FUR-BEARING ANIMALS, 
FIELD FORCE. 


The force available for administration of the laws and regulations 
affecting the fur-bearing animals of Alaska other than the fur seals 
consisted of the warden, Mr. Harry J. Christoffers; four deputy 
wardens, Messrs. Fred H. Gray, Lee R. Dice, G. Dallas Hanna, and 
Claude J. Roach; and, by reciprocal arrangement with the govern- 
ment of Alaska, five special wardens detailed from the Territorial 
game department for supplementary service. Messrs. Christoffers, 
Dice, and Roach were sent to the interior of Alaska; Mr. Gray was 
assigned to southeast Alaska with headquarters at Wrangell; and 
Mr. Hanna was sent to the Bristol Bay region. 


OBSERVANCE OF LAW AND REGULATIONS. 


The wardens report that, as a rule, the fur law and regulations 
were fairly well observed in most respects. In some localities the 
trappers were disposed to begin trapping before the open season had 
begun. In the spring, particularly in the muskrat and white-fox 
regions, trapping and hunting would be continued after the end of 
the close season. There was little or no excuse for anticipating the 
open season; all the investigations made indicate that the dates 
fixed as the beginning of the open season for the respective species 
are as early as the condition of the fur justifies. This, however, can 
not be said regarding the spring dates for muskrats and white foxes. 

It was found, upon investigation and inquiry, that it is very diffi- 
cult to get muskrats until after the ice has gone out; and as this does 
not take place until in May it may be seen that if the open season 
were to end April 30, as provided in the regulations, the hunters 
would get practically no muskrats unless they violated the regula- 
tion. The result was that the Indians, who are the only hunters 
seeking the muskrat to any extent, were quite prone to ignore this 
regulation. It was found by the wardens that the fur of the muskrat 
remains prime until in June. In view of these facts it has been 
thought proper to extend the open season for muskrats to June 1, 
which has been done. 

As to the white fox, it was found that in the northern part of 
Alaska the fur remains prime quite late in the spring and the severe 
storms in the middle of winter make it impossible for the natives to 
do much trapping until in February and March. In view of these 
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facts the open season for foxes in the region drained by streams 
leading to the Arctic Ocean has been extended to April 1. 

In the interior the Indians are reported as killing a few beaver, 
primarily for food. The skins are used by the Indians themselves as 
trimming for their garments. As a result of the visits of the wardens 
to the beaver regions and the warnings given, the Indians are now 
believed to be observing the regulation more fully. 

Many complaints have come to the wardens and to the Bureau 
regarding the use of poison for killing fur-bearing animals, chiefly 
foxes. The wardens were instructed to investigate carefully any 
such. reports or rumors, and a number were investigated. In nearly 
every case the report was found to be without any discoverable 
basis of fact, and not in a single instance was it possible to justify 
reporting the case. That poison is used is quite certain. The 
offenders are invariably white men and the worst are probably those 
that operate on the Alaska peninsulas and adjacent islands. 

In at least one instance a conviction could no doubt have been 
secured if the available appropriation had permitted an expense of 
about $100 to send a warden to the locality to secure the evidence. 
Lack of funds has handicapped the service in many cases of this 
kind. 

The wardens were active in pursuing offenders of all kinds, in 
spite of the limit that had to be placed on their field expenses, and 
several cases were reported to the United States marshals, resulting 
in at least three convictions. One of these was at Andreafski, 
one at Chicken, and one at Kokwok. These are the first convictions 
ever obtained in Alaska for violation of the fur law. 


IMPROVEMENT IN QUALITY OF FURS SHIPPED. 


Although the fur-animal regulations have now been in force less 
than three years, prominent fur dealers in Seattle, San Francisco, 
Chicago, and New York state that there has been a marked im- 
provement in the quality of furs received from Alaska since the 
fur-bearing animals of that Territory were placed under the Depart- 
ment of Commerce. Some of the dealers say that the furs now 
received from Alaska are as much as 30 per cent better in quality 
than formerly. 

They attribute the improvement to the elimination of unprime 
skins. Formerly a good many summer or out-of-season skins were 
received. Nearly every shipment contained some skins that were 
not prime—skins that had been taken either too early in the fall or 
too late in the spring, or even in the summer. It is evident that 
the trappers are beginning to realize that there is more money in a 
prime than in an unprime skin; that the animal whose fur is poor in 
October will be in good condition a few weeks later and that it pays 
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to let the animal alone until its pelt has become prime. By exer- 
cising a little self-restraint and deferring for a few weeks the capture 
of the animal the money return will be five to eight times as great. 

Now that the shipment of unprime skins is prohibited, a still 
greater improvement in the quality of furs handled may be confi- 
dently predicted. 


PERMITS TO TAKE FUR-BEARING ANIMALS FOR BREEDING OR OTHER 
PURPOSES. 


Within the last few years great interest in fur farming has de- 
veloped in certain sections of America, particularly in Prince Edward 
Island, New Brunswick, and other parts of Canada. Within the last 
year or two the interest has spread to Alaska. The result has been 
that the Bureau has received many requests for permits to capture 
various fur-bearing animals, chiefly foxes, in Alaska and use them 
there or elsewhere for breeding purposes. Several requests were also 
received for permission to collect fur-bearing animals in Alaska for 
museum purposes, for zoological parks, or for other purposes. Up 
to November 30, 1912, 19 permits had been issued. 


SHIPMENT OF FURS FROM ALASKA. 


The method adopted in 1910 for the purpose of securing the Alaska 
fur statistics has proved fairly satisfactory; it is probably as good 
as can be devised unless the personnel of the fur-animal service 
should be greatly increased. The method is as follows: On appro- 
priate blanks provided by the Bureau for the purpose, any person 
shipping furs by express or freight will make a report to the Bureau, 
giving, for each shipment, (1) place and date of shipment, (2) name 
and address of consignee, (3) number and value of pelts of each kind 
shipped, and (4) signature of shipper. Any person shipping by mail 
must fill out a similar blank giving the same data, which blank, after 
having been signed by the shipper and certified by the postmaster, 
will be mailed to the Bureau of Fisheries by the postmaster. 

The open season during which furs may be legally taken extends, 
roughly, from October to June; for most of the species it extends from 
November 15 to April 1. The furs taken in any particular open 
season are nearly all shipped early in the spring following, and all 
will be shipped before the following fall. Therefore, the shipments 
made between November 15 of one year and November 16 of the 
next will include practically all the pelts taken in the open season 
between those dates. For this reason the Bureau has fixed upon 
November 16 to November 15 following, both inclusive, as the fur 
year, for statistical purposes. 

In the year ending November 15, 1912, fur shipments were made 
from 120 different places in Alaska. Among the most important 
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shipping points are St. Michael, Nome, Fairbanks, Wrangell, Juneau, 
Seward, Nushagak, and Ketchikan. 

The following statement in tabular form shows by species the 
amount and value of furs shipped from Alaska in the year ending 
November 15, 1912: 


SHIPMENT oF FurRS FROM ALASKA IN 1912. 


Number | “Verage | ‘Total 


Species. of pelts. Be t. | Value. 

(Rear plackes seeps eee ese tame sere sees eect eee ee meee eats 698 $7.50 | $5,212.50 
IBGAT ATO Wilace ee eee cosa ee ieee ainercts Satine Seen oniee eee seee eeacee 19 9.00 171.00 
IBearrlaciors io: ssemmes= eae een sieaemiaeine seme eae ene ae alte 5 15. 00 75. 00 
Bearspolane cess cect case e ree eee at eee enetetate le ceisee seelaetee etataiat =e 9 40. 00 360. 00 

GEG) ts oe bddoac& Soo Laan ae on Geanbbpecabou suddab be oosedontbaoesdcaseose 89 10. 00 
Hermine: 2:2 a ses rk. Oa Se A. ee ee ee 7,957 1.36 | 10,821.52 
1NGY.¢, WEN <3 Soo esecnocnocacceanacastecappadec os seg soodote spesseecteennSee 3 600. 00 1,800. 00 
Ox bluet 2. eee are hens Stee dae eae Suse tect aoee eee eee aoeoas cece 502 45.00 } 22,590.00 
Foxe blue; eribilofislandss: 25 Ses eos Nee MS ee cae iste inlaid 384 56.53 | 21, 708. 48 
Moxscrossiet iss Se oaek. See 603 17.00 | 10,251.00 
oxaTodiis sess tery. oe one hes oe 8,018 8.50 | 68,153.00 
Fox, silver gray.....-. Soe 142 250.00 | 35,500.00 
Ox wiles ewes esses 3,108 12.50 | 38,850.00 
MO White eribiolislandssctess . etch ate onan oslo we mets oes 29 17. 29 501. 43 
Hareviarcticn os o2. ee ea Re a ea See seas 55 .40 22.00 
PRTC IRE SANE RSENS EL AAA ADMD 2s AR CEE AG eRe ONS 2,720 21.50 | 58,480.00 
Marten aie 2ue cise om cceeet ens dec case tee eee een ces cee cecomeeeeanceestesa 12,999 12.50 | 162, 487. 50 
MTISKTA Gl oo L28e Stk cies coe See eee eee Re od a ae aR ae 123, 925 .40 | 49,570. 00 
MAGS = ot, Sc so ae Sues Sustacars Shiseido cle ote temas Bc eciete bce eat eMeteae acer 31, 363 4.50 | 141, 133.50 
Otterpland 22s -scsae soe see se ean seioe ao ere Seiaee tienen) siererie aeons 1,480 14.00 | 20,720.00 
Ottoeriisea .-\2) ac csccensa sci tsrem cis sie dieratnle Sates win icuie Sreteieicis cisisiniete ss sisteleiere ] 200. 00 200. 00 
HAVEING COL {A Wiss see os seem Se ee ore nears a Sune re eike ee ee cee eat ees epee eras 4 1.00 00 
Sealstur 22.552 5geeSs sa salsa eee eis eee sas as Rh ee eke ae ween 3, 764 37.52 | 141, 290. 32 

Bealeibairs ce eet oasscccisnaeccs stash mee ssiccite cpr apcecn ee eaet ores aac ese 333 1.50 
Squirrels. 8 cess Saas ae ee oe eee oe ote 611 . 08 48. 88 
Olf hiss casio sels cme ce eae eecee pammseeegnemmeeceneiael sce scneaereeeee 103 9.00 927.00 
‘Wolverine: < dace fae oei de seh ee Sa SAI Pe sas as ose eeeeee 189 10.00 1, 890. 00 
Totals 5.5 eb s 55. cS we SoA SE I A eee cee BIG SSEE Fel Waser Se] (794 156563 
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RECOMMENDATIONS. 


Among the recommendations and suggestions which have been 
submitted by the warden and deputy wardens are the following: 

1. Extend the open season for muskrat to June 1. 

2. Shorten the open season for marten two weeks by making it 
end March 15 instead of March 381. 

3. Extend the open season for the white fox to April 1. 

4. Make it unlawful f purchase, offer to purchase, sell, offer to sell, 
export, or have in possession any unprime skin. 

5. Extend the close period for beaver five years, thus making it 
unlawful to take any beaver before November 1, 1920. 

6. Encourage the establishment of fur farms, especially on the 
coast, where fish for food are abundant. 

7. Establish an experimental station at some suitable point in 
Alaska where investigations and experiments in the domestication 
and propagation of fur-bearing animals may be carried on. 

8. Make stricter regulations regarding the sale of poisons. 

9. Make a special study of the distribution, abundance, and habits 
of the beaver. 


10. Offer a bounty for the destruction of wolves. 
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Several of these recommendations have already been acted upon 
favorably, those regarding the close seasons for the muskrat, marten, 
white fox, and beaver, and that relating to unprime skins being now 
embodied in the revised regulations issued March 26, 1913. That 
recommending a bounty on wolves has also been approved, and it is 
hoped Congress may enact such a law. The other recommendations 
are proper ones, and the Bureau has already taken steps toward their 
realization. 

In addition to the foregoing recommendations, it is vitally impor- 
tant that the law of April 21, 1910, be amended so as to give more 
power to the Secretary of Commerce. Section 4 of that act, when 
strictly interpreted, gives the Secretary power only to prevent the 
killing of fur-bearing animals. It has been questioned whether he 
has any power to prevent the pursuit, ¢apture, or possession of fur 
animals at any time, or any authority over the shipment of the 
animals alive. The law should be amended so as to cover all these 
points. 

The Bureau’s force of five wardens is entirely inadequate to 
secure a proper observance of the regulations in all parts of that 
great territory. The number should be increased so that a deputy 
warden could be stationed during the shipping season at each of the 
most important shipping points and so that one may remain during 
the trapping season in each of the important fur regions. 


FISHERY INDUSTRIES. 


By Frep. M. CHAMBERLAIN, Agent, 
and 
Warp T. Bower, Assistant Agent. 


As in similar reports for previous years, the Territory of Alaska is 
here considered in the four geographic sections generally recognized, 
as follows: Southeast Alaska, embracing all that narrow strip of main- 
land and the numerous adjacent islands from Portland Canal north- 
westward to and including Yakutat Bay; central Alaska, the region 
on the Pacific from Yakutat Bay westward, including Prince William 
Sound, Cook Inlet, Kodiak region, Chignik, and all of the Aleutian 
chain of islands; western Alaska, the shores of Bering Sea, tributary 
waters and the islands in Bering Sea; and arctic Alaska, all that 
portion of Alaska facing on or tributary to the Arctic Ocean. 

In the following pages are given not only detailed reports and sta- 
tistical tables dealing with each of the various fishery industries, but 
there are presented also reports on certain subjects which were the 
objects of special investigations or inquiries made by the agent or 
assistant agents. 


AFOGNAK RESERVATION. 


Under the regulations published March 21, 1912, permitting a 
limited amount of commercial fishing in the reserved waters of the 
Afognak Island reservation, 93 licenses were issued, 7 of these 
to white men. This gave opportunity to the inhabitants to secure 
employment for their labor and lawfully to make use of a natural 
resource which might otherwise have been partly lost. About 
160,000 fish of all species were taken besides those used at the hatchery. 

The insufficiency of the resources of the Bureau has hitherto pre- 
vented an adequate patrol of this reservation. Persons not disposed 
to obey the law have taken salmon from the unguarded streams more 
or less continuously since the reservation was established. From 
the best information procurable it appears that the salting of salmon 
bellies for commercial purposes began about eight years ago and in- 
creased from year to year, until in 1911 approximately 60,000 red 
salmon were thus used. In addition to this number other fish were 
used for domestic purposes. The total extent of this poaching is un- 
known, and it was rendered uncertain whether any good results could 
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have been obtained by entirely stopping the capture of fish in these 
streams. ‘There is reason to believe that entire prohibition of fishing 
in certain localities while in the adjacent regions fishing is carried on 
with little or no restriction, will be much less effective as a preserva- 
tive measure than a limited fishery in all localities. In any event 
an unenforced regulation which permits the lawless to gain at the 
expense of the law-abiding is worse than useless. 

On Afognak Island are five streams that carry an appreciable run 
of redfish. To regulate the fishery which resulted from the order 
opening this reservation, an agent was detailed to patrol the section, 
issue licenses, and establish proper restrictions to adjust the fishing 
to the main purpose of reasonable conservation. The kind and size 
of gear to be used was specified, markers designating the 100-yard 
limit were set at the stream mouths, and in addition to the weekly 
closed seasons prescribed by law a midweek close season of 36 hours 
was provided for Malena stream, and the entire closing of Letnik Bay 
was maintained. 

The largest stream and lake on the island is Letnik, but of the five 
streams carrying redfish Malena stream carries the best and most 
regular run. This stream is about 5 miles in length and 25 feet wide. 
It drains two small lakes each about 2 miles in length, the lower 
about one-half mile and the upper about 1 mile in breadth. The 
principal spawning ground is in the main tributary of the upper lake. 
The stream empties upon an open beach, and being without protec- 
tion the fishery is often interrupted by rough weather. This may 
have had an influence in preserving the run of salmon here at a time 
when fishing was most vigorous in past years. The fish are recog- 
nized as larger than those of any other Afognak stream. 

Paramanof stream flows into a small bay on the west side of the 
island. It is similar in size and character to Malena but of only about 
half the length. It drains a small lake about one-third mile wide by 
1 mile long. The spawning grounds are in two streams, each about 
10 feet in width, entering this lake. From the subjoined table it will 
be seen that a much smaller percentage of humpbacks were taken in 
this stream than in Malena or Seal Bay. 

Seal Bay on the north side of the island receives the stream second 
in size of the island streams. This stream is about 75 feet in width 
and 14 miles long. It drains two lakes, expansions of the main 
stream, each about the size of the upper lake of Malena stream. 
Each lake has a number of small tributaries available for spawning 
ground, but the principal ground is apparently the connecting stream 
between the two lakes. It will be noted that a much larger propor- 
tion of humpbacks were taken in this stream than at the others. Per- 
haps the main outlet section of the stream offers an important ground 
for this species. 
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Little Afognak stream ranks fifth as a fishing stream. It drains 
the largest lake of any except Letnik. The outlet stream is about 2 
miles in length. This stream has been barricaded and, whether from 
this cause or natural unproductiveness, the red salmon run is appa- 
rently far below what it should be. 

The run of red salmon began about the first of June, but only at 
Paramanof stream reached numbers enough to exceed the home 
consumption. At this stream 2,500 were salted by June 6, when 
the eruption of Katmai Volcano suspended all fishing in that region. 
The ashes fell for three days, covering Afognak Island from 3 to 10 
inches in depth, the heavier fall being on the south side of the island. 
The waters of hitherto clear streams and lakes were converted into 
mud. The streams were for the time choked and deposits several 
feet in depth formed at their moutbs. The salmon in the streams 
were either driven back to the deep water or perished in the streams. 
Fortunately the run had only begun, and only in tne Letnik stream 
was there any considerable loss. It was noted that the fish in the 
bays retreated to deep water, and it was some time before their 
return was assured. 

After the third day, when the shower of ashes had so far ceased 
as to make travel safe, the fishermen abandoned their work and 
returned home; those at the most distant station, Seal Bay, were 
brought back by a revenue cutter. It was not without much per- 
suasion that they were induced to resume work, about July 1, a 
rumor having been circulated that Congress had made a large appro- 
priation for their relief. 

The number of fish reaching the lakes during the recess in the 
fishing and at other times is not positively known, but so far as 
observations go almost no successful spawning was accomplished in 
any of the streams. Few fish were seen on any of the beds. As 
late as the middle of August salmon were suffocated in the tribu- 
tary streams by the volcanic mud washed in by rains. At times 
salmon could be seen to enter a stream, ascend a short distance, 
and then return to the sea. Many of the spawning grounds were 
choked by the deposits. The young, so far as known, were not 
killed in the lakes. In some instances fish examined in August 
appeared to be inadequately nourished, but in other cases they were 
thrifty. 

Later the ash was largely washed from the streams, and there 
should be no great obstruction to successful spawning of the 1913 
run. It will be of much interest and value to note the effect of the 
voleanic phenomena upon the runs of 1916 and 1917. 

The following table shows the catch reported from the various 
streams with the date of the fishing: 
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CatcH OF SALMON IN THE AFOGNAK RESERVATION, SEASON OF 1912. 


Streams and species. Date. ee Streams and species. Date. Hume 
Malena: 1912. Seal Bay—Continued. 1912. 
15 co een See eee July 2-Aug. 18....} 42,690 Silwerece acccescee July 22-Sept. 8....| 6,274 
Hump backs 27522 5|22 556 Gon Messass task 23,791 Keine 25 SR ee DULY: 5: seen 1 
Silivietiecsies= ens July 5-Aug. 18.... 31 
DOese net eo seccee July 2-Aug. 9..... 134 Totals o5| Sette ee teseeceeaeses 36, 685 
Kein gee meee Se July 2-Aug. 18.... 144 ——_-— 
Little Afognak: 
Wotaleee sboccaua | Stecasccccascoscce ss 66,790 edi sos Sateen July 29@-Aug.9...} 7,017 
— Humpback....... July 3land Aug. 1 438 
Paramanof: SILVGP-S-ls sec oss Aug. 11-Sept. 14... 1,953 
Redes ssccesask June 1-Aug. 26....} 20,265 
Humpback....... July 2-Aug. 20....] 4,950 Otal caesacecsal|Waocsacsassecees see 9, 408 
Dilversse ses eee. Ars 3-26.22 ..22228 267 
WOR a sesccewes coe TUL yi 9-245 S55 os ce 38 || Grand total: 
Kein pee eecston ss July 2and 6....... 2 Rede tase aces alebacesetnsteeeercaane 82,601 
ump backsee sss |a a eaanee poe ee eae 46,960 
MoOtal races slsccteloa- sae occeseceewce ee 25, 522 SUV OR Sskpisceee wale se ewes eee eee nee 8, 525 
DOge ct sewacaeme o5 Ve oxrd fs letoiaiesserermiamrsicicis 172 
Seal Bay SING AOR Sal foes eae toon eee eee 147 
(-( Sep aceenae | June 28-Aug. 26...| 12,629 
Humpback. ...... | July 15-Aug. 21...} 17,781 Rotalice sats cose Mame ceesceee 138, 405 


a The first day’s fishing took 1,595, showing the run was not just beginning. 


This table does not show the complete figures for the silver sal- 
mon, as, after the dates given, they were in some cases prepared for 
home use and not reported. Thus the Malena run of silvers ranks 
third in size. It is estimated that about 20,000 fisn were used by 
the inhabitants for food, 17,000 handled at the hatchery, making a 
total of about 175,000 salmon of all species from the waters of Afog- 
nak Island. 

The reds and silvers were sold by the fishermen for 34 to 4 cents 
each; the pinks for 24 cents. The total catch is estimated to have 
yielded to the licensees about $4,396. 


WOOD RIVER INVESTIGATION. 


The census of salmon entering Lake Aleknagik was made in 1912 
as in the previous four seasons. The number of redfish entering the 
lake was 325,264, as against 354,000 in 1911. The winter of 1911-12 
was exceptionally mild and the spring of 1912 early. At the time of 
arrival of the cannery vessel, May 17, the bay and beaches were 
entirely clear of ice, whereas in 1911 the last of the ice did not leave 
until late in June. 

It would seem, under these circumstances, that the run should 
have begun and should have reached its maximum much earlier in 
1912 than in 1911. Anticipating this possibility, the rack was got in 
place early in June. The first fish appeared at the rack June 22, 
when 50 were passed through. In 1911 the first fish were noted 
July 4, when 228 were passed through the gates. Since the beginning 
of these investigations in 1908 the runs have shown each season at 
the rack two more or less distinct maxima. ‘The first and less dis- 
tinct maximum in 1908 occurred July 11; in 1909, July 6; in 1910, 
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July 10; in 1911, about July 10, but merging closely into the later; 
and in 1912, July 3. The second and highest maximum in 1908 was 
reached July 14; in 1909, July 14; in 1910, July 15; in 1911, July 15; 
and in 1912, July 8, but in this case it was much less distinct, the 
curve showing a secondary rise July 16 and 17. On the whole, it 
may be said that the run in 1912 was about a week earlier than in 
the four years just preceding. 

As no temperature data are at hand, the relation of the run to 
temperature can not be determined. It may be assumed that in the 
absence of the ice fields the higher temperatures would have been 
reached much earlier; that is, as much earlier as the time of disap- 
pearance of the ice was earlier, but a consideration of the probable 
amount of influence of the ice and the cold water of the streams upon 
the lower waters of the bay or those of the sea in which the fish are 
feeding readily leads to the conclusion that the acceleration of the 
run was quite equivalent to the effect produced by the absence of ice. 

The tally at the Lake Aleknagik rack was as follows: 


Satmon ENTERING LAKE ALEKNAGIK, SUMMER OF 1912. 


Date. Number. Date. Number. Date. Number. Date. Number. 
1912. 1912. 1912. 1912. 

June 22...... 60) ||"dully “seo. -= 19,056 || July 14-2... 1148) July 205... 5—- 417 
PABA SORE 58 Asie anh 4, 834 152.2035. 26, 090 2G6/332-.52 742 
Dane oe 24 Dosaece 14, 888 1G neces 34, 803 Qe eee te 901 
D5 ercce 11 Osiciaates 3, 125 Tracer Se yate! 34, 835 Pas 312 
265650 7 eee or 1b ee eee 8, 568 WS eawe 165 
OES 45 Saris 44,054 19 es 8, 558 30) 258=- 438 
282s 48 OS Sas 22,019 A epee 7,054 oleae 39 
29 Fess 277 LONI ee 11,110 SUELO 5,470 — 
S0bseese 280 10 eae 21,035 Does ase 2,355 Total... 325, 264 

Puly eel ee LIBRE Lee 22,146 yA eee Sac) 725 

Bees 3, 859 ASE See 13, 057 pees 91 
| 


The relation of the catch to the escapement into Wood River is 
shown in a table below. In considering these figures it must be kept 
in mind that an unascertained number of redfish ascend the Nushagak 
River to spawning beds. It is known that this number is small as 
compared with the number ascending Wood River. ‘This fact is well 
recognized by the packers and was further substantiated in 1911 by 
the operation of two gill nets in the Nushagak River throughout the 
season. While the census at Lake Aleknagik thus does not show the 
escape for the entire bay, nevertheless the figures for that factor of 
the total escape show the relative escape year by year. 


Rep Satmon Run In NusHaGak Bay AND TRIBUTARIES, 1908-1912. 


ry Nushagak | Wood Riv- Per cent 
Years. Bay catch. | er tally. Total. lof escape. 
1908 Ee ime dce clement male Sac nie oe wlecie bcisiinisiat sisnclestsiane an 6, 140, 031 2, 600, 655 8, 740, 686 30 
TODO oes ee SEUSS Aecieeh wl ciwicle ce Glcettewe asec eer 4, 687, 635 893, 244 5,580, 879 16 
OVO ST 2 Sere ee a he ot Me escenario lake ite ara nie erecta see eer 4,384, 755 670, 104 5,054, 859 11839} 
TOV 6 odie. Seater Moe ee nee Sen oe. alternate hepeate ce 2,813, 637 354, 299 3, 167, 936 nth ya 8 
NOTE re cc Mast ee ale atten lata ete tails otetele wintalefatarslefe 3, 866, 950 325, 264 4,192,214 CATS 
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SALMON IN THE CommercraL Cartcu, Brisrot Bay Rearon, 1904 To 1912. 
[Compiled from the reports made by the packers.] 


Species and stream. 1904 1905 1906 1907 1908 
Red salmon: 
IN TISHAPAIET Ao teas oniljeniteae accelede 5,227,659 | 6,574,335 | 5,237,512 | 2,522,024 6, 140, 031 
IM CUSHIKMS SEARS as Orme anon ae ue 118, 000 200, 000 190, 000 105, 327 292, 000 
Keviehak-Naknok® 252). 2:28:2g.lcc.sk8 5, 856,442 | 6,773,275 | 4,954,905 | 6,782,072 9, 306, 641 
In pipalkeeep eset epee ta. sse etch ass 136, 759 140, 000 238, 000 481,578 781,131 
Ugushik Peal iste See adacece eros 564, 492 432,779 203, 014 302, 402 272, 355 
MIS COLAMOOUS Se eere ere reer iacicetal esas Miele Sicvaiate a oats Stee oe steaeee 135, 000 66, 500 166, 870 
Ota eee en Nanaia e vae scsieie sine ee 11,903,352 | 14,120,389 | 10,958,431 | 10,259,903 | 16,959,028 
King salmon: 
INUSHS PA fc secc aad coach de cicesmins 85, 787 87,789 105, 058 104, 157 69, 125 
PIS Ke eee eee ee nnine octet cece eel nee cere DOOM ertecisistectc | Seen ee 50 
IKeviGhak- Nak 6 ke S22 ccleye carers Puiemcei es 11, 406 17,470 28,774 28, 495 20, 162 
IDET be Seep i eee mae Semen enk t gfSAa Ldle iery lt Pete Ue DA sie hl 400 1,410 203 
(Wistisnikee sei ees SS. ce Sac cen ele 760 2, 456 4,162 3,615 2,056 
MISCOMBNCOUSE a emetic oe ence aoetee coaltessce set inaclecteceen nee 1,530 1,725 600 
Ota ence cots esac re senees 97,953 108, 215 139, 924 139, 402 93, 206 
Coho salmon: 
INSEE el ae ee a ee rane 123, 661 58, 148 207, 257 35, 699 103, 013 
EI PUSH Reet eee ee seine Ao tase cael eet ane nee SORE ae EOu [Ee pace ae acllaiy 1s yh ae cll See See 


Kvichak-Naknek 


3, 150 


207, 257 138, 849 103,013 
1, 715, 126 752, 886 808, 166 
BAS. SEB im 45,458) 7,594 
14, 000 20, 925 29,197 
82, 797 26,972 14, 199 
EA one nee 12 500))| ee eae 
MO tales eke oe Ocoee seo aaetoasnecs 435, 454 338,401 | 2,155, 486 847, 741 859, 156 
Grandsto tales <2 se eh a meses 12, 566, 228 | 14,637,886 | 13,461,098 | 11,385,895 18, 014, 403 
Species and stream. 1909 1910 1911 1912 Total. 
Red salmon: 
INTISHSP AGS eee aca e kk ae eae al ee 4,687,635 | 4,384,755 | 2,813,637 | 3,866,950 | 41,454,538 
Opaque ables” 5 ae ants bred Bhmenl Coe re Ye 219, 000 85, 000 143, 436 126,478 1,479, 241 
iKevichak=Nia@knek tien son se een Seo 9,533,337 | 6,336,382 | 4,587,344 | 13,821,905 | 67,952,303 
RO Palen emo eee. Han dee etc onicie 840, 674 619,001 | 1,158,176 | 1,455, 247 5, 850, 566 
WistisHics yn CS eee ee IE 218, 237 168, 471 112, 521 425, 763 2, 700, 034 
Musee llaneousaer ec ccrsec hese 1435000) Pace csamaa= 129, 600 201, 943 842,913 
ROU seen et sae ere teres coe etic 15, 641,883 | 11,593,609 | 8,944,714 | 19,898,286 | 120, 279, 595 
King salmon: 
INVISHS Rakes cciete sees eee ae aaie cece se 108, 311 86, 433 103, 806 87,384 837, 850 
DE LTS TTT ee fete eee ote eps EMER | Sah LP AS ee he oh Pacer SE Dye gb 105 655 
Kvichak-Naknek...............-.2---- 17, 084 13, 629 7,951 9,570 154, 541 
10g bs) a Be ee Md a a 2,891 801 460 202 7,377 
WWoisnile ease Sy aR ge Nee oe el a 2, 203 892 1, 046 467 17, 657 
MUScelaneOUS =e as ccs cneee poeescueee cee TP OUOC eae mres scares |'sowaees nemo 940 6, 295 
ROCA Mee sce = sea eeaiaeis sane ee sete 131, 989 101, 755 113, 263 98, 668 1, 024, 375 
Coho salmon: 
INUushapalceataee ces ae Sk ee Far 80, 513 139, 200 129,971 195,083 | 1,172,545 
PE USE eee a ne oterse cee ete ere ee ied se mmetgee | SoAnerenie eae [ae eaten cece [Ce ee aie 
Ihevichs ke Naknek fie.mrs ce aoa oan acim ements oa aie eaeate oe nee cee aes 10 12, 260 
IDS se ae Rare Soe Sree eRe [area ee lees (Se redtns « ack TR ace On an eee ON (ney Nene Pan 
UTR r eC oo GSE Ce eC ese IE eens A eae ea aad | SCR || CEE | Seen 6, 291 
MirScellaneQusy sears cae ose ea ta ee ee TD BA NS Ces 5 11,029 14,179 
TRE = GS Saat a ei 80,513 139, 200 129,971 206,122 | 1, 205, 275 
Pink and dog salmon 
INUisha pale Aaa sates soe ky lyk 450, 740 636, 589 325,559 | 1,855,795 | 7,126,058 
SUS HS eee ee ete ee ee ne [ena ns sia Se c| sate ee dll does oe oh 303 303 
Kevichak-Nalmek. rien eis ey 1,900 313,170 101, 688 156, 685 1,043,935 
Wpigakt cos seteees ac wee vetoes: 16,049 5, 432 3, 416 7,319 148, 029 
Uietishilcl sae seate em anmeneenapenpye 10, 728 7, 156 8, 967 14, 167 232, 076 
Miscellaneous sas ce eek eee) DUS} Ars aah se | ee Se a 2, 448 4,963 
Total. 50 ccch ess seee eae ee ee 480, 432 962, 347 439,630 | 2,036,717 8, 555, 364 
Grand! total: jces-eee eee 16,334,817 | 12,796,911 | 9,627,578 | 22,239,793 | 131,064, 609 
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Examination of the above tables reveals a continuous and, since 
1908, steady decline in the percentage of escape, thereby testifying 
to the effectiveness of the present-day fishing methods. In 1908 
nearly a third of the fish known to have entered Nushagak Bay 
reached the spawning grounds of Wood River in spite of the fact 
that nearly a third of the total catch for Bristol Bay was made in 
Nushagak waters. In 1911 under a similar ratio of catch in Bristol 
Bay only 11 per cent of the Nushagak fish escaped the nets, and in 
1912 when less than a fifth of the Bristol Bay catch was made in 
Nushagak waters less than 8 per cent reached the lake. 

The 1912 red salmon run in Bristol Bay was peculiar in that, 
although there was a remarkably heavy run on the south side, from 
Ugushik to the Kvichak, the number entering Nushagak Bay was 
somewhat fewer than in 1910. In 1908, as between the Nushagak 
and the Naknek-Kvichak regions, about 40 per cent of the catch was- 
made in the former section, whereas in 1912 only about 22 per cent 
of the catch was made there. This is the more remarkable as the 
prevailing winds, southerly and southeasterly, were supposedly 
favorable. Dr. C. H. Gilbert, who in 1903 conducted investigations 
in the Bristol Bay region, makes the following comments relative to 
the shifting of runs in this region: 


On all the streams good years and poor years alternate, and have always done so. 
Furthermore, although the mouths of these streams are in such close proximity, they 
may differ widely in abundance of fish during any one year. The present year 
showed a very heavy run on the Kvichak, a rather poor run on the Nushagak, and 
very light runs on the Ugushik, Igigik, and Naknek. In 1902 the case was very 
similar, but in 1901 and 1900 there were very heavy runs on the Nushagak and very 
light runs at Koggiung. The fact that the principal streams, the Kvichak and the 
Nushagak, do not have heavy runs the same year suggests the theory that all the 
Bristol Bay streams draw from a single school of salmon which may chance to run 
most heavily in one or the other river in any given year. I have heard it stated that 
the smaller streams, Ugushik, Igigik, and Naknek, have good seasons when the Nush- 
agak has, and poor seasons when the Kvichak is full of fish. The Kvichak enters the 
extreme head of Bristol Bay. Ifa single school supplies all these streams it may be 
that during some seasons the greater part of the run may proceed directly to the head 
of the bay and up the Kvichak, while in other seasons the run may turn principally 
into the side streams (analogous shiftings occur yearly in each stream). An alterna- 
tive theory would be that each stream had its separate supply determined in ad- 
vance, the run consisting of fish which had been spawned in that stream. In order 
that we may deal effectively with the salmon problem in Bering Sea it is important 
that these alternative theories be thoroughly tested. No facts are now at hand bearing 
upon them, but the question could probably be settled by tagging adult fish atthe 
beginning of the run and setting them free well away from the mouths of the rivers. 

Nothing is known concerning the life of the adult salmon in the sea, nor do we 
know the direction from which they approach Bristol Bay. They appear suddenly 
off the mouths of the rivers. During some seasons they appear in quantity first in 
the Nushagak, in other seasons they run heavily in the Kvichak a few days before they 
run in the other streams. It is frequently, if not universally, noted that the stream 
having the heaviest run in any year has also the earliest run. We are ignorant of 
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the factors which determine the variations in run from year to year. It can hardly 
be a question of temperature, or of height and quality of water, for all the streams are 
subject to essentially the same climatic conditions and would vary together from 
year to year. 

In 1908 the run seems to have gone to the south side of the bay, 
rather than to have passed the side streams to enter that at the head 
of the bay; all of the streams of the peninsula from the Ugushik up 
had good runs. 

The large run of 1912 is undoubtedly the result in large measure of 
the heavy run of 1908. Scale examination shows both 4 and 5 vear 
fish, the former probably preponderating in the schools captured 
off the Kvichak-Naknek regions. As yet the study of the scales is 
too incomplete to make positive statements. It would seem, how- 
ever, that a considerable number of the 1908 spawning shoutd be 
expected to return in 1913. Perhaps not sufficient regard has been 
given to the seasonal effect upon the reproductive output of salmon. 
We are accustomed to rate the effective result in adults as directly 
proportional to the number of spawning fish reaching the beds. 
That this leaves many factors unaccounted for is evident at once. 
Unknown conditions vary the output. It is well understood that in 
certain seasons herring reproduce much more effectively than in 
other seasons; the increased number of individuals originating in a 
particular year showing throughout several succeeding years as a 
higher proportionate number in the total school. This augmenta- 
tion is probably due to physical factors and such factors must in the 
same way influence the output of salmon. 

In addition to these uncontrollable natural factors, large numbers 
of spawners on the limited spawning beds of the salmon must result 
in a different ratio of fry to eggs deposited as contrasted with results 
from a smaller number of spawners. That is, if 2,600,000 spawners 
reached Lake Aleknagik in 1908, and only 325,000 in 1912, it does 
not follow that the returns of the 1912 spawning will be less than 
one-eighth of that of 1908. But even if it be true that there is a 
point of maximum effectiveness beyond which the relative output 
decreases, it must also be true that, aside from the influence of 
physical factors not under control, the greater the number of spawn- 
ers reaching the lake the greater the total number of young produced; 
so that while the 325,000 spawners of 1912 wul produce a greater 
relative output, 1. e., more adult fish per thousand spawners, the 
total number of adults derived from this spawning will be far fewer 
than the number derived from the 2,600,000 spawners of 1908. 

The researches of Dr. Guibert on the Fraser River sockeyes have 
demonstrated that an almost negligible number of the adult sockeyes 
are from young which went to sea as fry, t. e., without one winter in 
fresh water. Observations in Wood River and elsewhere tend to 
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prove that few young leave the streams as fry when the number of 
spawners is small, whereas in heavy runs as in 1908 many do. This 
may be one of nature’s checks. And because of these various factors 
it may well be that the supply of fish can be maintained by permit- 
ting only a portion of the adults to reach the spawning grounds and 
reproduce. Furthermore, since not all salmon mature at the same 
age, and since exceptional years cause exceptional results from the 
eggs deposited, it should not be anticipated that the fishery will 
suddenly fail, nor that it will decrease gradually, but that it will 
fluctuate with good and bad years for a considerable period. 

It can not be doubted that the heavy run of 1912 was in part, if not 
largely, due to the large escape of 1908. The five-year return from 
that will help out the catch of 1913. The reports for 1909 indicate 
a small run on the south side of the bay, but the catch was greater 
in that section than in 1908. This suggests a small escape, and in 
the natural order of events the number of four-year fish taken in 1913 
should be small. If no unusually favorable conditions for reproduc- 
tion obtained in 1909 there should be a good run in 1913, due to the 
number of five-year fish returning, and after that date there should 
be a marked decrease in the runs until 1916. 

The movement of yearling salmon was given somewhat less atten- 
tion than in 1911. But one lot of 108 Lake Aleknagik fingerlings, 
taken July 12, was preserved. These averaged only 92.3 mm. in total 
length, or 8 per cent less than those of 1912. On the other hand, a 
lot of 21 sockeyes, taken at Lewis Point on the Nushagak July 28, 
averaged 66 mm. These examples, while still showing a marked 
difference in size between the migrating fingerlings of the two streams, 
somewhat reduce the disparity observed last season; but the principal 
fact, i. e., that there is thus a well-defined difference in size, is further 
exemplified by these later collections. 

About the middle of June a number of small fingerling sockeyes, 
fish of the spring hatch from 1911 spawn, were noted in Wood River 
just below the lake. It is believed these small fish are the product 
of eggs deposited in the lower portions of Lake Aleknagik at points 
from which the fry would be carried down by the current. They were 
seen for only a few days, June 11 to 14. 


STREAMS CLOSED TO COMMERCIAL FISHING. 


On October 18, 1912, a hearing was held in Seattle, Wash.; to con- 
sider the closing of certain streams in Alaska under the authority 
conferred upon the Secretary of Commerce and Labor by the law of 
1906. After hearing all parties desiring to express their views, and 
ascertaining that the consensus of opinion favored the closing pro- 
posed, the following order was issued: 
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DEPARTMENT OF COMMERCE AND LABor, 
OFFICE OF THE SECRETARY, 
Washington, November 18, 1912. 
To whom it may concern: 

A hearing having been given at Seattle, Washington, October 18, 1912, after due 
notice by publication and otherwise as provided by law, for the purpose of determining 
the advisability of making salmon breeding reserves of certain streams together with 
their catchment basins, and all interested persons having had full opportunity to be 
heard, it is hereby ordered, by virtue of the authority vested in me by section 6 of 
‘An Act for the protection and regulation of the fisheries of Alaska,’”’ approved June 26, 
1906, that until further notice all commercial fishing for salmon, or other commercial 
fishing in the prosecution of which salmon are taken or injured, be and is hereby pro- 
hibited in waters of Alaska, as follows: 

1. In all streams flowing into Cook Inlet, together with their lakes and tributary 
waters. 

2. In Eyak Lake and its tributary waters. Fishing will be permitted in Eyak 
River below Eyak Lake and in its branch, known as Mountain Slough, from 6 a. m. 
Monday to 6 p. m. Saturday of each week, but only with rod, spear, or gaff, and with 
drift nets and seines not anchored or otherwise fixed within said waters. 

3. In Anan or Humpback Creek, its lagoon, lakes, and tributary waters, together 
with the region within 500 yards of the mouth of said creek. 

4. In Naha stream, its lagoon, lakes, and tributary waters, above a line connecting 
he points known respectively as Loring Point and House Point. 

This order becomes effective January 1, 1913. 

CHARLES NaGEL, Secretary. 


There are now closed to commercial fishing, by authority of the 
Secretary of Commerce or by Executive order of the President, six 
streams or regions, namely: (1) In western Alaska, Wood and Nush- 
agak Rivers; (2) in central Alaska, all streams flowing into Cook Inlet, 
all streams on Afognak Island, and Eyak Lake, including a limitation 
on fishing in Eyak River; (3) in southeast Alaska, Anan stream, Yes 
Bay and stream, and Naha stream. 

Complete and efficient measures for the protection of salmon must 
include not only the limitation of fishing to the degree essential to 
preserve a sufficient number of spawners from among the mature fish, 
but in addition the maintenance of the waters and spawning beds of 
the fish, or a substitution of hatcheries for the latter. The proper 
volume, low temperature, and purity of the streams are factors 
essential to attract the run of adults and to maintain the health of 
the young; freedom from obstruction is necessary to permit ascent of 
spawners; and either undisturbed spawning beds or properly equipped 
hatching houses are required to develop the eggs. Without these 
requisites mere preservation of the parent fish can not maintain the 
supply; it is just as essential that proper conditions for deposit and 
development of the eggs and the growth of the young shall obtain as 
that adults shall be spared to furnish eggs. 

The preservation and increase of the area of natural spawning 
ground has heretofore received little attention. The industries that 
are likely to involve damage to these grounds have not developed in 
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number and extent as yet to bring about such results. The natural 
grounds remain in almost their original character and area, hence the 
absence of care or forethought in respect to them. These matters 
seldom receive attention until appreciable damage has been inflicted. 
Furthermore, it is, perhaps, generally supposed that artificial hatch- 
ing may prove an adequate substitute for any damage done the 
natural beds when the time arrives to make provision. As pointed 
out above, there are other considerations. In the case of the more 
valuable salmon it seems that to get healthy spawn it is requisite 
that the fish mature in fresh water, of appropriate temperature, 
volume, and purity; without this a hatchery could not be operated. 

While no actual figures are available, there appears to be no reason 
to doubt that crowding the spawning beds necessarily results in loss 
of spawn. It follows then that an increase of suitable ground would 
work to the advantage of the fishery. There are quite a number of 
streams in Alaska in which falls prevent the entrance of salmon. 
In some of these a fishway could be provided at comparatively small 
expense that would admit spawning fish to considerable areas of 
suitable beds. Along the same line, perhaps, assistance could be 
rendered by facilitating the ascent of such falls as are now passable 
only at certain stages of water. The actual value of such improve- 
ments can be ascertained only by trial and observation. The con- 
tinuance of the fishery in spite of the heavy drains made upon it goes 
far to prove that the supply may be maintained by permitting a 
fraction only of the adults to reach the beds. From this it may be 
reasoned that the possible product is controlled by the area of suitable 
spawning ground rather than by number of spawning fish, given, of 
course, a sufficient number of spawners to seed the ground. If this 
argument is valid, measures to extend and improve the grounds will 
add proportionately to the output. 

Hatcheries, while now beyond question merely as to whether they 
are effective in furtherance of the maintenance of the fishery, are not 
always considered from their purely economic value. The real 
question is not, Will hatcheries, given the parent fish, perpetuate 
the supply ?—for that is answered on the Sacramento River—but, 
Will they do it at least cost? As at present conducted, the whole 
value of the hatcheries lies in the greater percentage of fry they 
produce from a given number of eggs. This value can probably be 
expanded to cover at least a portion of the life of the young after 
hatching, or, to be more exact, after yolk absorption, for no hatchery 
worthy of consideration now plants yolk fry. The real question. 
then is: Is the cost of operation of the hatchery exceeded by the 
value of the fish saved to commercial consumption ? 

For example, assume in a given stream a run of 100,000 fish. 
Assume, to maintain that run, 50,000,000 fry must reach the free- 
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swimming stage. A hatchery can produce those 50,000,000 young 
fish from 50,000 adults; therefore the other 50,000 adults may be put 
into cans and no diminution of the subsequent supply result. The 
difference, then, between this 50,000 fish required by the hatchery 
and the number required to spawn on the natural beds to maintain 
the supply represents the value of the hatchery. Assume that the 
number required to spawn naturally is 75,000; then the hatchery has 
saved 25,000 fish, which at 20 cents each are worth $5,000. This is 
the real value of the hatchery’s work. 

It must not be lost sight of that the margin of raw material ren- 
dered available by the hatchery may be of much greater comparative 
value than the original margin of equal number above the require- 
ments for natural propagation. For example, in the case cited, the 
first 25,000 fish, the available excess above natural spawning require- 
ments, may just fail to meet the cost of conversion into a commercial 
product, in which case no commercial use could be made of them at 
all. Whereas, by the added 25,000 available under the hatchery 
system, the additional cost of operation may be met and a substantial 
profit made. Agaim, it must be remembered that with experience 
more certainty may be introduced into the business under a controlled 
and known system of propagation, and anything which tends to 
remove the speculative element tends to reduce cost of operation. 
These figures are merely hypothetical, and without statistics not 
now available real values can not be estimated. The only purpose 
of the computation is to illustrate the fallacy of regarding the opera- 
tion of hatcheries as the sole or even as the necessarily best means of 
maintaining the salmon fishery. 

As a commercial proposition it might be better to curtail the pack 
and permit a large spawning escape than to make the maximum 
pack and exhaust even a portion of the increased gross receipts in 
maintenance of the supply of raw material. 


MARKED SALMON. 


An unusual number of “marked” salmon were taken during the 
season at the Fortmann and Yes Bay hatcheries. At Yes Bay the 
superintendent reports taking 28 females and 13 males with both 
ventrals missing, and 6 females and 4 males with one ventral gone. 
He adds that he believes had the examination of the males in the 
course of spawning been as thorough as of the females, there would 
have been as many males as females noted. About a dozen of these 
marked fish were reported from the Fortmann hatchery at Loring up 
to the end of October. An examination of the scales of these fish 
shows them to be of the ordinary type. Examples from three indi- 
viduals were examined, a female from Loring and a male and a female 
from Yes Bay. All appear to be 4-year fish. There is always a 
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shade of doubt regarding the scale rings of spawning fish, but in no 
case can these fish be adjudged to be more than 5 years old, and they 
are in all probability only 4 years old. In the case of two examples 
of complete loss of ventrals, a rough dissection indicated that the 
pelvic arch had been wholly lost. This tends to prove that the 
removal of the fins occurred at a very early age. In an example with 
one fin partially removed, leaving only a stub, there had been no 
atrophy of the arch. 

The suggestion that these fish are of the lot marked in 1903 is 
absurd. Aside from the inherent improbability of a second group 
appearing in this way at such a distant interval from the first return 
in 1906, the record of the scales is final evidence of the real age of the 
fish. To account for the presence of the fish, there seem to be but 
two possible hypotheses. First, that the disappearance of the fins 
is due to some natural cause and their loss is either congenital or 
arises from some action of an external agent, such as fungus, upon the 
fry; or second, that the fish were marked by human agency. 

As against the first proposition is the fact that im all of the exam- 
ples seen, no fins other than the ventrals are damaged. It is well 
known that fungus attacks the unpaired fins more often than the 
paired. The return of about 50 adults would imply that the cause 
was directed toward some 3,000 fry. The hypothesis that nature 
suddenly and irregularly produced this many monstrosities is unten- 
able on its face. Hence, we must fall back on the new factors in- 
troduced by artificial propagation. The diseases of fry are not 
sufficiently well known to suggest any affection that would show in 
the adult in no other respect than im an absence of these fins. Any 
disorder of the ventral region involving these parts would almost 
necessarily involve adjacent structures. ‘The only reasonable conclu- 
sion seems to be that some cause carried away the external fin structure 
in such early life that the bony arch never developed; that is, atro- 
phied from a lack of use. For example, it is inconceivable that 
fungus attacking the fish while in the yolk stage and resting on the 
bottom could destroy these fins and yet reach no other structure. 
The only possible proposition that can serve as a basis for argument 
against this conclusion is that the fungus may have likewise dam- 
aged the adjacent fins, as the anal, but that these later regenerated 
while the ventrals did not. Since these ‘“‘marked” fish were noted 
only at the hatcheries at Loring and Yes Bay they probably origi- 
nated in that section. 

Experiments in excising the fins indicate that if the rays are not 
entirely removed the fin will regenerate, at least partially. It has, 
as yet, not been determined that the fin will assume its original size, 
but from the growth observed there is no reason to doubt that it 
will. The entire removal of any fin or its rays to the base—that is, 
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to the spines or carpal bones on which the rays rest—will be perma- 
nent, and the fin will not grow again. 

Some experiments were made at the Yes Bay hatchery this season 
to arrive at a definite method of marking fingerlings and it is believed 
that the results point to a practicable system, but further tests are 
required to perfect it. Observations of the ‘‘marked”’ fish noted 
above demonstrate the necessity of a marking which can not be 
duplicated by unauthorized experimenters and which will authenti- 
cate the returned fish beyond all question. 


HATCHERIES. 


EXTENT OF OPERATIONS. 


During the year 1912 seven salmon hatcheries operated in Alaska 
as heretofore. The Karluk plant is the only hatchery at which the 
take of eggs was up to the limit of capacity. The takes, however, 
are not always true indications of the runs at the various streams. 
At the Karluk station the parent fish are seined from the lagoon 
which receives Karluk River. These fish are of the number which 
have escaped the cannery seines at the spit and are on their way to . 
their spawning grounds about Karluk Lake. This escape is always 
greatly in excess of the needs at the hatchery. Such a number of 
them as it is believed will be required to furnish sufficient spawn to 
fill the hatchery are intercepted and held in corrals till ripe. The 
number of eggs taken at this place therefore depends neither on the 
total run of fish nor on the escape, but upon the judgment of the 
hatchery superintendent, qualified by the loss of fish in the corrals. 

At the Yes Lake station also the number of eggs taken is only 
indirectly related to the size of the run. Commercial fishing is car- 
ried on in the bay or immediately adjacent waters under the super- 
vision of the hatchery superintendent. When in his judgment the 
run exceeds the number that are required for hatchery purposes, 
then commercial fishing is allowed; if the run seems insufficient, 
then commercial fishing is interdicted until the superintendent be- 
lieves enough fish have entered the lake to supply the quantity of 
spawn needed to fill the hatchery. 

As the number of fish entering the lake can be estimated only by 
the apparent abundance in the bay and stream, it will sometimes 
happen, as in the past season, that not enough fish reach the lake to 
fill the hatchery; but such a shortage does not necessarily imply a 
small run. 

On the other hand, the hatcheries at Afognak, Loring (Fortmann), 
Klawak, Hetta, and, usually, Quadra have of late years made use 
of all the fish available for their purposes and yet failed to fill their 
troughs. From this statement must be excepted the single season 

6711°—13——3 


32 FISHERY AND FUR INDUSTRIES OF ALASKA IN 1912. 


of 1911 at Loring when not all the available fish were spawned for 
the hatchery. The number of eggs taken at the various stations in 
the years 1911 and 1912, as well as the number of fry liberated from 
the 1911 eggs, is shown in the following table: 


OPERATIONS OF ALASKA HATCHERIES IN 1912. 


Red or sock- | Red or sock- Red or sock- 

Stations eye salmon | eyesalmon | Percent | eye salmon 

: eggs taken | fry liberated | of loss. eggs taken 

in 1911. 1911-12. in 1912. 

ViOSGake |. oe ce cmice Sse eos sjeicmis cies ocsieme cece ee siaeee 72, 000, 000 68, 335, 000 5 66, 125, 000 
Mfosnak G25... S2wsence ance sees teeckewes cee celecee 30,520, 000 18, 394, 700 39.7 14, 689, 470 
MOLGMANN Ie. wee oases ae oe rie eee eee See ae 107,520,000 | 100,335,000 6.6 23, 160, 000 
Kearlitke 220 i 0c nbc anos bee atin cae mee ere oa 41,026, 800 37, 495, 100 8.6 45, 600, 000 
Kola wake coe oe: canes acewonse eee LP aaenines ase atid 5, 600, 000 3, 530, 000 37 3, 835, 000 
PLOUta 52025 Sate Soscciscicis nr ewiee eee omen nekte ne 2,585, 000 2,342,000 9.4 , 700, 000 
Quagras. htt dyes) esse este Aah eter 11, 000, 000 10, 166, 000 7.5 10, 000, 000 
Motalery css cecetiedenadsseince sates seneaeice 270,251,800 | 240,597,800 |.........- 167, 109, 470 


a Some humpback and coho eggs also handled; 3,271,740 humpback eggs were taken in 1912. At both 
the es Lake and Afognak hatcheries the numbers under ‘‘fry”’ include the fingerlings held and fed in the 
troughs. 


The take of eggs at the Afognak station in 1912 was greatly reduced 
by the loss of fish incident to the volcanic eruption. All of the salmon 
lying below the rack at the time of the fall of the ashes from Katmai 
Volcano, June 6 to 9, were killed; this involved a loss of some 8,000 
or 10,000 sockeye salmon. 

An interesting situation is shown at the Klawak hatchery. This 
plant has a capacity of 8,000,000 to 10,000,000 eggs. The catch of fish 
for the cannery has increased. During the years preceding 1901 the 
average annual catch was under 40,000, while in the last four years it 
has been almost 50,000, and in the last two considerably over that 
number. The hatchery, until 1910, was small and did not make use 
of all the spawning fish entering, the lake. The number of eggs taken 
was comparatively small, and heavy losses at times from freezing 
largely neutralized any advantage derived from the operation of the 
hatchery. In 1910 the capacity was increased to 10,000,000, but 
fewer than 7,000,000 eggs were taken, presumably from lack of 
spawners. In 1911 there was a larger catch of fish for the cannery 
and a still smaller take of eggs for the hatchery, fewer than 6,000,000. 
In 1912, while the returns for the catch are not definite, they indicate 
a still larger number of fish taken for the canneries, and the egg take 
dropped to fewer than 4,000,000. 

Hetta shows a still more remarkable situation. At this point, from 
1896 to 1900, an annual average of nearly 200,000 redfish were taken. 
By 1909 this had dropped to fewer than 55,000. In that year 
slightly over 10,000,000 redfish eggs were taken, about 10 per cent 
of the fish escaping to the lake. In 1910 the catch increased a few 
thousands and the egg take fell off a million, In 1911 the catch was 
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very little in excess of 50,000, and the egg take was fewer than 
3,000,000; in 1912 the catch was again slightly increased and the egg 
take increased proportionately to nearly 4,000,000, showing a spawn- 
ing escape of about 4 per cent. This high degree of efficiency of the 
seiners is brought about by the conformation of the bay. It will 
probably be impossible for them to take all the fish without barricad- 
ing the stream, but their present effectiveness will prove a sufficiently 
close approximation to exterminate the run commercially in a few 
more years. 


HATCHERIES AS A CONSERVATION PROVISION. 


Perhaps the best example of results to be obtained from hatcheries 
is to be found in the Fortmann hatchery at Loring, on the Naha 
stream. At this station, since its establishment in 1901, the entire 
run of redfish has been devoted to propagation uses. In 1903 the 
hatching plant was extended to its present size and, with the excep- 
tion of one season, 1911, the entire number of redfish entering the 
upper lake has been artificially spawned, so the number of eggs taken 
each year indicates with fair accuracy the number of fish entering 
the stream. These figures are shown in the following table: 


Reprish Eacs TAKEN AND Fry LIBERATED, 1901 To 1912. 


Years. Eggs taken. |Fry liberated.a Years. Eggs taken. |Fry liberated.a 
GQ Sake caacscs< tee TI ACO %000) | oct Seance. IGOT Acta coecutetoees 41, 280, 000 80, 946, 000 
W902 eco cence n seetlSs 40, 050, 000 TOP SOOZ 000") | MIGO8s accceecistece caer 24, 465, 000 33,920, 000 
TQOSRES So siacisteciciesie soe 16, 536, 000 290055 000s l90O son osc see Seec 53, 340, 000 22,785, 000 
WOOP ate mecie Meeks a 63, 120, 000 LSA TSONOOON ||P LSUO stesncteneamececice 34, 920, 000 40, 725, 000 
MOS sec dessa seisedias oo 68,715, 000 627160°.000) |||) 19 1ea oc scene totes ce 107, 520, 000 30, 245, 000 
19003 eee eee 105, 420, 000 BIAG435 000) || 19125 serene mee oan 23, 160, 000 100, 335, 000 


@ Product in each case of eggs taken the previous year. 


The factor of error introduced by these figures as an exponent of 
the number of fish entering the stream lies in the fact that an uncer- 
tain number of fish spawn each year below the upper lake. In 1911 
these were numerous and not counted; in 1912 a considerable portion 
of the eggs secured were taken in the lower lake, thus entering the 
count. But in general, the number of fish may be arrived at approx- 
imately by omitting the last three places in the figure for eggs. For 
example, in 1912, 23,160 fish may be credited to the stream. From 
1887 to 1891 this stream yielded to the canneries an annual average 
catch of 78,000 fish; in the next five years it dropped to half of that, 
or 39,000; in the next four years to less than half of this, or 15,000. 
Under hatchery operations on a closed stream, the run the first four 
years averaged annually about 33,000; in the next four years it 
reached 60,000, but in the last four years it has fallen again to an 
average of 54,000. In the initial period of four years, of course, only 
the natural run was produced; that is, the product of the hatchery 
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had no influence on the number of adult fish in the stream. The 
first two seasons not all the fish were spawned and the average, 
33,000, is too small. It is not improbable that 40,000 would be more 
nearly correct. This would indicate either that the fishing during 
the years 1897 to 1900 was light or that an unusual number of fish 
from other streams entered the Naha for spawning. 

Weighing all the evidence, it seems most reasonable to conclude 
that in the main the average run reaching a given stream is the product 
of that stream; that normally the fish return to the place of their 
birth, but that, due to adventitious causes, schools at times are 
diverted and enter other streams. In this way both the permanent 
depletion of given streams, as at Hetta, and also the extraordinary 
runs, as in the Naha in 1906 and 1911, may be accounted for. There 
is no evidence that sockeyes once entering a lake to spawn return to 
salt water. If there were no inherent tendency to return to the home 
stream the distribution would be more irregular, the streams near 
the ocean would be filled to overflowing, or else, on the contrary, the 
congestion would occur at the head of the passages. If this instinct 
were absolutely controlling there would be no such fluctuations as 
are noted in Bristol Bay. Now, the remarkable fact to be noted is 
that in the Naha with a closed stream the increase in the run for the 
first four-year period is not greatly over 50 per cent, and in the 
second like period it has actually fallen off. In other words, after 
12 years of protection and artificial propagation, a season occurs in 
which no more fish enter the streams than did the first year the 
stream was closed. This does not prove the hatching operation 
a detriment, for no better results were attained on Letnik stream, 
which was closed for many years without a hatchery. 

Yes Bay in 1912, as nearly as can be estimated, produced about 
100,000 redfish; in 1911 about 150,000; in 1910 about 200,000; in 
1909 about 150,000; and in 1908 fewer than 100,000. There is 
little doubt that the run in this stream and that in the Naha are 
closely related, perhaps interchanging more or less. Considering 
the two streams together, the sum of the runs for each year from 
1908 to 1912, inclusive, is, respectively, 120,000, 210,000, 235,000, 
260,000, and 125,000. The catch at these two streams at the period 
of their original productiveness indicates that they should produce 
in the neighborhood of 100,000 each, so that from 1909 to 1911 we 
may adduce that their natural resources were quite fully restored by 
the restricted fishing and the hatching operations. 

To go beyond the natural product brings in new factors. No 
doubt the primary factor is food. The sockeye, like the other red- 
meated salmon, is known to divide as to the habit of the young; one 
portion remains in fresh water for a year, the other goes to salt 
water soon after reaching the swimming stage. As shown by Dr. Gil- 
bert (p. 9), out of 625 Fraser River fish examined only 35, or about 
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5 per cent, were sea run, 1. e., had gone to sea as fry. Either the 
loss during the growth to maturity is very much greater in that 
portion of the young seeking the sea the first season or that portion 
is very much smaller than the portion remaining a year in fresh 
water. In 1903 and 1904, when a comparatively small number of 
fry was being put out by the hatchery on the Naha, it was found 
that few went to sea asfry. It was suggested then that upon greatly 
increasing the number planted in that stream a certain surplus 
might go to sea as fry and thereby be largely lost. Unfortunately, 
as yet no examination has been made to find whether such a result 
occurs. If there is such a result from the large plants the failure of 
the Naha as yet to build up beyond its natural productivity may be 
accounted for. 

A further suggestion was made, as a result of the studies of 1903 
and 1904 on the Naha, that the food resources of the lake might be 
overtaxed by the heavy plants of fry and the young become unthrifty. 
Measurement of some 80 yearlings of the 1911 fish from this stream 
revealed the astonishing fact that they were in better condition 
and larger than fish of corresponding age measured in 1903 and 
1904. The stomachs of most of these were empty, but in two were 
found salmon fry. Nearly all the intestines contained a_ black 
substance that is believed to be mainly the indigestible substances 
derived from fry ingested some time previously, the digestible ele- 
ments having been absorbed. This evidence of cannibalism sug- 
gests another possible check upon results from the increased plants. 
Fry planted as soon as hatched, or even as soon as free swimming, 
arrive in the lake when it is still populated with the yearlings of 
the previous season’s plant. The old rule that big fish eat little 
ones finds no exception among salmon, and overpopulation of the 
waters must be.an active stimulus to this natural instinct. 

It has been shown that the salmon return at 4 and 5 years of 
age, perhaps in about equal numbers, probably varying in different 
seasons. Taking Yes Bay and Naha streams together as a unit, 
there were liberated in the two hatcheries in 1906, i. e., from 1905 
spawn, 74,000,000 fry. The adults from these fry were due to 
return in 1909 and 1910. To the two streams there may be accred- 
ited for those two years 445,000 fish, and half of these should be 
credited to the 74,000,000 fry of the 1905 eggs. Constructing a 
table on these bases for the three years now completed and esti- 
mating the fourth, we have: 


Average. 


Adult 
Year. Fry. ‘ashe 


th oo oe 74,000,000 | 225,000 S08) l|gOmes tees. ee 95,000,000 | 192, 000 495 
UGGS 135,000,000 | 247) 000 550} 19082022" oc. 0.2 71,000,000 | 143, 000 500 
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That is, the run for 1913 should be 134,000 for the two streams. 

From this calculation we arrive at an approximate figure of 500 
hatchery-produced fry to bring back one adult redfish. 

At no other streams have the hatching operations been complete 
for a sufficient time to permit estimates. At Hetta the fish scatter 
about the lake margins and many have spawned naturally until 
the last two years, when scarcity of spawners has led to a more 
industrious effort to take all the fish. A similar condition obtained 
to a degree at Klawak and Quadra. Even at the Fortmann and 
Yes Lake hatcheries a certain percentage escape or spawn naturally 
during high water, and, as mentioned above, there is always a con- 
siderable number of fish which spawn naturally at the former of 
these stations, but 1t must be swamped as a factor of influence in 
the very large artificial output. 

Heretofore it has been the custom when sockeyes were not avail- 
able to fill the hatcheries to supplement the take with cohos and 
even humpbacks. To hatch the latter can at least do no damage 
to the sockeye output, since this species leaves the fresh water as 
fry. With the cohos it is otherwise. The coho fingerling is an 
active enemy of smaller fish. Many of them linger in fresh water 
for the first year after hatching, leaving usually on the spring floods, 
when the sockeye fingerlings migrate. They bear the same relation 
to small salmon that trout of similar size do. Their propagation in 
the same fresh water with sockeyes is not to be commended. Dr. 
Gilbert has found that the adult cohos are derived almost wholly 
from young migrating as yearlings, hence any output of the hatchery 
to be of value must remain in the lakes and streams where it will prey 
upon the sockeye young for the greater part of ayear. Coho young are 
larger at hatching and grow more rapidly, hence there might be more 
or less cannibalism among those of the same age after a few months. 
No cohos are now hatched at the Fortmann hatchery, nor allowed to 
spawn naturally in the upper lake. It is the belief of the superin- 
tendent who was in charge of the Callbreath experiment for several 
years, that the propagation of cohos at the Jadski hatchery helped 
to defeat the success of that station. The maintenance of this latter 
station at Jadski stream for some 15 years by Mr. Callbreath at his 
personal expense is one of the most interesting incidents in the history 
of the Alaska salmon fishery. 

Firmly imbued with the belief that every salmon returns to the 
stream or lake of its birth to spawn, and convinced of the advantages 
of protected propagation, Mr. Callbreath foresaw large profits from 
the cultivation of fish in private or privileged reserves. Unfaltering 
in his conviction as to the correctness of these two fundamental 
propositions, he expended a small fortune in the prosecution of the 
enterprise and even then surrendered only to age and infirmity. The 
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only result has been a further demonstration of the illogicalness of 
founding a commercial enterprise upon suppositious conclusions. 
Perhaps one-tenth the amount lost in this speculation, properly 
applied to an inquiry into the natural history of salmon, would have 
demonstrated the fallacy of the methods employed, if not even of the 
propositions themselves. The only fact developed is that hump- 
back salmon do not necessarily return to the parent stream. This 
stream has been consistently fenced to the humpbacks since the initi- 
ation of the experiment in 1892, but the number reaching the stream 
in late years has shown no diminution beyond that of other streams 
in the same region. The irregular fishing for red salmon carried on 
in the inlet to which the hatchery stream is tributary deprives the 
figures as to the hatch of all value. 


GENERAL STATISTICS OF ALASKA FISHERIES FOR 1912. 


Of the $38,263,457 invested in all Alaska fisheries in 1912, nearly 
90 per cent represents the salmon industry. Excluding the cod and 
halibut fisheries, in order to secure a proper basis for comparison with 
the previous year, it is found that there was an increase of $13,281,346 
over 1911, the result of the phenomenal prices brought by the cheaper 
grades of the pack of that season. 


SUMMARY OF INVESTMENTS IN THE FISHERIES OF ALASKA IN 1912, 


: Southeast Central Western 
Industries. Alaska. | Alaska. | Alaska, | Total. 


Salmon canning..-.....- $13, 267,304 | $7,462,261 |$13,029,730 | $33,759,295 


Salmon pickling......-. 54,760 133, 195 199, 610 387, 565 
Salmon mild curing - - 314, 072 11,215 875 326, 152 
ELCRGINPaISHely pee ake sos ee cee ce ae eee tee tees odes 336, 860 BOSOM Raeaes = secs 338, 890 
BRIS UTS tei SH OG gers ote setters aioe oe cise sie cjninisojeeieis 2, 027, 250 SASO0N emctemsatcins 2, 036, 050 
COG) SINGIAY gas CSeSSosedSsaasseaadaneee Jesnascesgenesaee fecinoamaeeper ZUEOT ANS eecte stactaene 274, 674 
\WVISEIIO TERING Se CoSoGonaaooO nS eC Gat Sb Ee Sue JSUT HEE 22 5 Gude Be coiebod bee son Ssencd Peon aaascE 1, 140, 831 

Opal ee mmcis sacesse eis caleisis os lnic oeieisie's s scleis.snicigiv sl sisiaistea,sriaieiciel|aicitnte elmer els ye scGsceaicies 38, 263, 457 


SumMMARY OF PERSONS ENGAGED IN THE FISHERIES OF ALASKA IN 1912. 


Southeast Central Western 
Races. Alaska. | Alaska. | Alaska, | Total. 
4,548 1,912 3,641 10, 101 
3, 058 679 3, 562 7, 299 
1,477 464 1, 400 3,341 
1, 242 533 1,211 2,986 
i 14 475 536 


10,372 3, 602 10, 289 24, 263 
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Summary oF Propucts OF THE ALASKA FISHERIES IN 1912, SHOWING QUANTITIES 
AND VALUES. 


Products. Quantity. Value. Products. Quantity. Value. 
Canned salmon....cases..| 4,056,021 | $16,295, 490 || Frozen salmon. .pounds. . 451, 043 $20, 287 
Halibutecs--e--5 pounds. .| 16,896, 743 927,502 |) Fresh halibut, local.do.... 250, 000 18, 000 
Mild-cured salmon..do....] 4,195,843 399,852 || Fish pudding...... cases... 1,925 11, 550 
Whale products: Smoked salmon loaf.do.... 2, 157 8, 628 
Olen ake FSRit galls. . 928,755 Fresh cod’..22-- pounds... 100, 000 8, 000 
Fertilizer.... pounds. . 3, 285 311,307 || Smoked fish loaf. ..cases. . 15135 4,540 
Baleen:....2.-- dorset 22, 522 GOUE Hone aeeee ee pounds. . 26, 461 2, 645 
Pickled salmon. .barrels. . 34,750 307, 422 || Eulachon.........-. dozeae 40,365 2,315 
Herning? 29-222) pounds..| 15, 444, 523 239, 278 || Black cod.........- Gores. 16, 654 953 
(Cys See ees see do....} 8,064,843 218, 268 i 
Fresh salmon....-. do....} 1,338,923 101, 463 Totals t ste | ee 18, 877, 480 


SALMON INDUSTRY. 


The season of 1912 was marked by an unusually heavy run on 
the south side of Bristol Bay. This was the principal factor in the 
increase of nearly 40 per cent in the total catch for the Territory 
over last season. The other important elements were an unexampled 
run of humpbacks in central Alaska and a large run in Bering Sea, 
and the utilization of an increased number of chums mainly in 
southeast Alaska. This latter may have resulted in part in the 
effort late in the season to bring packs up to the guarantee. There 
was a slight falling off in the number of humpbacks used in southeast 
Alaska; reds held their own in this section, but scarcely did so in 
central Alaska. The shortage of reds in the Nushagak section led 
to an increased pack of the inferior species there. 


APPARATUS AND CATCH. 


The tables giving the number of salmon caught in 1912, by ap- 
paratus and species alone, for each geographic section, show an in- 
teresting shift in the application of gear. The percentage of the 
total catch of all species, for the three principal forms of gear, stands 
in round numbers for the two seasons (1911 and 1912), as follows: 


PERCENTAGE OF ToTAL CATCH OF SALMON BY THREE PriInNcipAL ForMS oF GEAR. 


Southeast Alaska. Central Alaska. Western Alaska. 
Apparatus. iF = 
1911 1912 1911 1912 1911 1912 
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
BEMeS Fes cet he kicc sn temmncaiosaece setts 62 50 50 AO |s|scchccukicalroeeeeeee 
IITADS Soo. co neon eee accisisicleinene cc ciniceishomee 33 47 40 50 5 6 
Gilltnets Sashes eecee eee cciae ccicioesinieciaeiene's 4 2 9 9 94 93 


In southeast Alaska, whereas in 1911 60 per cent of the pinks or 
humpbacks were taken in seines, in 1912 slightly under 49 per cent 
were so taken. Or, stating it somewhat differently, compared with 
the catch of 1911, in southeast Alaska, that by seines shows a decrease 
of 2,401,099 fish, that by gill nets a decrease of 264,891, that by hand 
lines a slight increase, and that by traps an increase of 4,494,295 
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fish, or more than 48 per cent. There was an increase of 15 per cent 
in the catch of cohos, of nearly 90 per cent in dog salmon, a slight 
decrease (about 4 per cent) in the humpback, and an increase of 5 per 
cent in the catch of sockeyes. The total catch in southeast Alaska 
increased but 6 per cent over that of 1911. Had it not been for the 
phenomenally large catch of dog salmon no increase in the total 
catch for southeast Alaska would have resulted. 

In central Alaska the seine catch shows an increase of 8 per cent, 
the gill-net catch an increase of 41 per cent, while the trap catch 
shows an increase of more than 81 per cent. There was an increase of 
9 per cent in the catch of cohos, of 252 per cent in chums, and a very 
slight decrease (less than one-fifth of 1 per cent) in sockeyes. 

In western Alaska the gill-net catch shows an increase of more than 
128 per cent, and the trap catch an increase of 208 per cent. Several 
causes perhaps entered into this result. It was brought about per- 
haps primarily by the development of the independent trap, prob- 
ably in part the result of the multiplication of canneries, including 
some plants that depended entirely on purchasing fish from in- 
dependent fishermen. Another cause is the increasing knowledge 
of the runs or movements of the fish, permitting a more ready 
selection of good trap sites. A third may be found in the application 
of the floating trap which has lately been perfected. Still another 
influence was the strike early in the season, though this will doubtless 
have a greater effect the next season than it had the last. The 
necessity for a dependable source from which to obtain the raw 
material is essential to the life of the canning industry. 


SALMON TAKEN IN 1912, By SpEcIES AND APPARATUS, FOR EACH GEOGRAPHIC 
SECTION OF ALASKA. 


é Southeast | Central Western ™ 
Apparatus and species. IATaSIEA Masia iMaskat Total. 
Seines: . Number. Number. Number. Number. 
Cohonorsiversc act see ooo sieeio as be ceioe boca beneee 497, 091 465 T38P i xcasccticte os 543, 829 
OR MOU CHUM Ee semester sseece secs ee eee seeisoneee 3, 247,317 165,045 |.. Se) eoyialesaoe 
EMME Dac KOR pInks serie se sapien esa. sterner ace 9, 886, 211 992,638 |.. --| 10,878, 849 
GIN OM OMIS DEM Perens ae weapons wuss dotisee sea oe cute 1,061 968 |... aoe 2,029 
INGAMWOLISOCKEVCre= here ee taaeci he otters eee cee 1,117,090 | 2,425,394 |.. 3,542, 484 
Potala eae eee Marys. Ate Tit doth gal Dery 14 Fast 7701) ies0 783) |) I 18,379, 553 
Gill nets: s 
ConoNOrSILVerssee sett e sce cee cides ae cictoate 142, 237 62, 814 188,347 393,398 
GEO CHUM Pees ee meneces enter eee ee ee een cee eer 125, 582 2,142 746, 849 874, 573 
elaine Ole, Opened ee. seaeceooceonaomenneescusmbece 21, 887 51, 913 444, 640 518, 440 
KG SAVOTIS DVI Pee ero sh alee ae ees cpio eecietin eS ee 83, 779 28, 232 94,561 206, 572 
Red, or sockeye........-.. SCAG ROSE BHAE 5 See Re Eon apes 394,310 678,145 | 19,359,133 | 20, 431, 588 
MOtaleeeees snseesce serie nacc ence cc osc Sodecocebeece 767, 795 823,246 | 20,833,530 | 22,424,571 
Traps: : i 
Mono sorsilveres. sees kee Meee LMA LS 392, 206 91,934 24,015 508, 155 
WOg HOCH UmMEm mene we Seseeeeresenc aches cb cnce doen 1, 722,367 202, 983 146, 448 2,071, 798 
pum phacks onp mikes. eyes ote ES ee 10, 227,737 | 1,677,820 731,500 | 12,637,057 
IKSiTI SA OTSPEIN Pease ee ae ee ce Nu soe oe ae 41,054 25,516 4,107 70,677 
ROS ONISOCKEY CM eke ce tet eee cr oats Mesa 1,452,067 | 2,593,052 588, 350 4, 633, 469 
DO tA Cadssccn cat eeene estan aus cctseosese cece dein 13, 835,431 | 4,591,305 | 1,494,420 | 19,921,156 
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SALMON TAKEN IN 1912, By SPECIES AND APPARATUS, FOR EACH GEOGRAPHIC 
SEcTIGN oF ALASKA—Continued. 


IL 
Southeast Central Western Total. 


Apparatus and species. Alaska. | Alaska. Alaska. 

Lines: Number. Number. Number. Number. 
Coho ,orsil vers. 262k ve sass one n = hb ekincedees <onk 15; 059)|| 45222 = Sees oe 2 Se eee 15,059 
Kane Somspringeesescece sess ces ci Sateeetocecceter ay SA or oboeered bce aicecsass 197, 952 

MOtals fone scse cote Sace cise eonw sae ss eeeige Seemisertiss QIS OU sees aiaicices acl «Sap eteectciae 213,011 

Spears: 

Red, OLSOCKCYOH = 5. oeieiesictane -isinlaine ateiAclefeinielarclslolsinicisis (Gy Se ee eae ee ee 654 

Total: 

Cohovonsilveries pe een eee sehen reer an eeeeeee 1,046, 593 201, 486 212,362 | 1,460,441 
Dog 7 oriehwm. 426! s555- Set wos sek cis cle oeasaisesicins 5,095, 266 370, 170 893, 297 6, 358, 733 
IED bac eNO) see eee ee ee 20,135,835 | 2,722,371 | 1,176,140 | 24,034,346 
Kem es. or'springesukt 265 aaectes scene eee eciaa aaa 323, 846 54, 716 98, 668 477, 230 
RL ECEOMSOCKAY Ciena eae eee een eas 2,964,121 | 5,696,591 | 19,947,483 | 28,608, 195 

Grand: totalece-c6e ose Me | 29,565,661 | 9,045,334 | 22,327,950 | 60,938, 945 


Relation of gear to conservation of the fishery.—The effect upon the 
fishery of the various devices used in capturing the fish has long been 
a much-debated question. The recent extension in the use of traps 
in southeast Alaska has raised another and different question, namely, 
the employment of labor as affected by the stationary and movable 
gear, respectively. An examination of the statistics as set forth in 
the tables given in this report shows that about one-third of the total 
number of salmon taken in 1912 were taken in traps, when seven years 
ago less than one-fifth were so taken. It is further revealed that the 
increase in the use of the trap has been in central and southeastern 
Alaska only, the percentage having more than doubled in the latter 
section and almost doubled in the former. It will be further noted 
that the relation of the trap varies with the species; for the period it 
s lowest for kings and highest for cohos, but in 1912 highest for pink 
salmon, of which species more were taken in traps last season than by 
all other means combined. 

The propriety of the use of any particular fishing device, excluding 
the labor question, must be determined by the answers to the follow- 
ing questions: 

1. Is its operation readily inspected and regulated ? 

2. Does it enable the fish secured to be put on the market in the 
best possible condition ? 

3. Does it result in loss of any portion of the fish it is designed to 
capture ? 

4. Does the appliance cause the loss of, or affect injuriously, any 
other species or the young of the species caught ? 

Salmon fishing, as ordinarily conducted, is peculiar in that only 
adult fish are taken by the gear used. It is true that to a slight degree 
yearling fish may be destroyed sometimes, as for example, in the 
seining on Karluk beach, or occasionally in brailing a trap, but this 
damage is practicably negligible. 
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Occasionally in certain locations traps are said to cause a consid- 
erable destruction to certain flounders and other species at present 
not used. One of the species commonly taken in traps is the dolly 
varden trout. It is conceded that this species is a nuisance, falling 
into the same class as the dogfish, and the damage it inflicts upon 
other fish of greater worth more than compensates for any value the 
dolly varden have. 

Before a final decision can be rendered as to the relative effective- 
ness of traps and of movable gear, definite statistics are required as to 
certain movements of salmon: 

1. To what extent do they travel at night in their migratory move- 
ment toward the rivers ? 

2. To what extent do they tend to distribute toward the center of 
channels ? 

3. What are the movements of the fish upon striking the web and 
what effect has the recurved hook or ‘‘jigger’’ ? 

4. To what degree is the entrance into streams delayed by various 
conditions, such as low water ? 

5. To what extent do the fish wander after once reaching the 
mouth of a stream ? 

Whatever may be the ultimate answers to these questions, two im- 
portant factors remain in favor of the use of stationary gear: First, 
the trap may be so constructed as to hold the fish living till the can- 
nery is ready to use them, and, second, it admits of convenient and 
comparatively inexpensive inspection and regulation. 

The necessity for canning salmon in good condition involves some 
urgent questions. Much was accomplished toward this end by the 
enactment of the 48-hour law. While it has not been possible strictly 
to enforce this law, nor is the law itself entirely applicable or adequate, 
it has nevertheless served to call attention to an evil and has brought 
about a degree of correction. The irregularity of the runs of salmon 
is such that some elastic gear, 1. e., a form of apparatus that will hold 
a short heavy run in a manner to permit its effective utilization with- 
out loss either in quantity or quality of product, is a necessity; any 
form of gear which kills the fish in its capture should be supplanted 
by a form which will hold fish alive. 

The second advantage of the stationary gear is in its stability and 
consequent amenability to regulation. 

There are in southeast Alaska alone some three hundred localities. 
where salmon are taken. Many of these are at the head of deep bays 
or fiords, distantly removed from usual routes of travel, and visited 
by none but those engaged in the fishery, not infrequently by a single 
crew with mutual interests among the members. In all discussions 
regarding the enforcement of restrictive regulations limiting the 
kinds of gear to be used, the places in which and the times when they 
may be used, the fact that the fishery, or at least the fishery by 
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movable gear, is carried on in numerous remote and difficultly access- 
ible places contemporaneously must be kept in mind. In all Alaska, 
not including the larger rivers such as the Yukon, some 400 different 
fishing places are reported. If each isolated trap or group of traps is 
regarded as a separate locality and complete report were made in all 
sections of each particular locality or stream fished, the number 
would be considerably increased. These fishing places are scattered 
over some 20,000 miles of coast line, much of it outside water navi- 
gable only by substantial boats in time of rough weather. 

The impracticability of subjecting such a region to the effective 
surveillance of wardens, unless supported by a healthy and active 
public sentiment, is at once apparent. Whatever legislation may be 
enacted, so long as small movable gear, such as the ordinary seines 
and gillnets, may be owned and used and all fish taken, sold, and 
shipped, the ultimate fate of the fishery will remain in the hands of 
the operators of such gear. A regulation of stationary apparatus can 
be enforced within a reasonable expenditure even with the apparatus 
in the hands of the irresponsible or the malicious; regulation of the non- 
stationary apparatus must be effected primarily by public sentiment. 


SatMon TakEN SiNcE 1906, SHOWN By APPARATUS, SPECIES, AND YEAR, FOR 
EKacH GEOGRAPHIC SECTION OF ALASKA. 


SOUTHEAST ALASKA. 


Years and apparatus. Coho. Dog. Pink. King. Sockeye. Total. 
1906: 
(TADS oneness ceecocoses ces 256, 708 355,048 | 1,377,489 4,335 615, 261 2, 608, 791 
© (Otheneearesenesce deco <== 403,263 | 1,215,661 | 5,822,373 90,252 | 1,908, 595 9, 440, 144 
Total cLosceasce evinces 659,971 | 1,570,709 | 7,199,812 94,587 | 2,523,856 | 12,048,935 
1907: a ata ie ane i ee CaN a 
IDPTADS S =k aaices west eslecisaetes 139, 783 158,170 | 3,438,335 26, 835 615, 684 4,378, 807 
Other gears Lea 387,958 | 1,176,120 | 8, 632, 580 93,729 | 1,653,663 | 11,944,050 
MOtalees ces ciedeeel saat weet 527,741 | 1,334,290 | 12,070,915 120, 564 | 2,269,347 | 16,322, 857 
1908: 
EBT ADS osieicisicisiniareisivieisie vie ei-tols 119, 034 368,709 | 5,102, 843 3, 448 486, 646 6, 080, 680 
Otherizears ss eres 359,498 | 1,434,770 | 8,960,049 127,620 | 2,073,983 | 12,955, 920 
Totales-eetoessoseee esses 478,532 | 1,803,479 | 14, 062, 892 131,068 | 2,560,629 | 19,036, 600 
1909: pk Fall ee | | 
Trapsiutti-euesseesescsbeet 112, 213 337,395 | 3,628, 940 5,107 923,816 | 5,007,471 
Other gear................ 252, 022 396,815 | 5,699, 427 203,558 | 1,779,063 | 8,330, 885 
Motel ee sajac sina ieiste atte) 364, 235 734,210 | 9,328,367 208,665 | 2,702,879 | 13,388,356 
1910: I aaa Se SS 
IDEA pS eae ace sc clelssissiciers aces 165, 023 437,726 | 3,151,684 2, 546 860, 737 4,617, 716 
Otheriveares.S: s.ccccmesee 493,511 | 1,595,023 | 6,261,089 256,642 | 2,126,149 | 10,732,414 
MROtaIGe naeataceeacs sees ct 658,534 | 2,032,749 | 9,412,773 259,188 | 2,986,886 } 15,350,130 
1911: Dit iin aa 
INPADS 22s dacisindesscinsidscc 276, 206 734,827 | 7,373,011 18, 418 938, 674 9, 341, 136 
Ofherigearss-2 saesecces~84 631,212 | 1,982,064 | 13, 693,819 256,634 | 1,882,817 | 18,446, 546 
‘Rotalteasesseassercssoce 907,418 | 2,716,891 | 21,066, 830 275,052 | 2,821,491 | 27,787,682 
TADS ees eee cee 392,206 | 1,722,367 | 10,227, 737 41,054 | 1,452,067] 13,835,431 
Otherpear ss 2222 sesh seeee 654,387 | 3,372,899 | 9,908,098 282,792 | 1,512,054 | 15, 730, 230 
Total...............--.-| 1,046,593 | 5,095,266 | 20,135, 835 323,846 | 2,964,121 | 29,565, 661 
Period 1906-1912: i hia aL La Ga | Loe en | ee 
Traps.....-.--..eseeeee---| 2,245,622 | 4,114,242 | 34,299, 989 101,743 | 5,892,885 | 46,654, 481 
Other gear... ---| 3,181,851 | 11,173,352 | 58,977,435 | 1,311,227 | 12,936,324 | 87,580,189 
Totaliic. ci csssdeceseosss 5, 427,473 | 15,287,594 | 93,277,424 | 1,412,970 | 18,829,209 | 134, 234, 670 
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Saumon® TAKEN Sr1ncE 1906, SHown By APPARATUS, SPECIES, AND YEAR, FOR 
Eacu GrocraPuic SECTION oF ALASKA—Continued. 


CENTRAL ALASKA. 


Years and apparatus. Coho. Pink. King. Sockeye. Total. 
1906: 
Mrapseeeearecceas sso eee see 93, 485 64, 100 16,858 | 1,487,606 1, 662, 049 
Oihenreareessccecs- =e =~ PA (Btls) | bb oooeehoos puSsoodeesce 11,509 | 4,510,073 4, 545, 320 
Motaleesere ences eases 117, 223 64, 100 28,367 | 5,997,679 | 6,207,369 
1907: 
APA DIS oe Pete ce nics socce tes 163, 076 6, 420 36,791 | 2,711,142 | 2,917,429 
Othereear. foo) 25. c.sc cae. 63, 759 252, 373 31,037 | 3,926,718 | 4,273, 887 
Motalemseesccseesessciecs 226, 835 258, 793 67,828 | 6,637, 860 7,191,316 
1908: 
UMS on els eseensecouesoene 90, 616 375, 140 17,216 | 2,285, 401 2, 768, 373 
Oiheneearseee ese eee se 60, 847 268, 466 21,379 | 3,222,214 | 3,572,906 
MOtaleeeessccemesescse 151, 463 643, 606 38,595 | 5,507,615 6,341, 279 
1909: 
Mirage ose canet ose 89,918 3, 740 44,632 | 2,152,555 | 2,290,845 
Opiheneearntsoaecseecsces- 52, 258 127, 549 21,966 | 2,526,817 2, 728, 590 
Motaleomeeee ete ecee. 142,176 131, 289 66,598 | 4,679,372 | 5,019,435 
1910: 
“TIBeyT coop aaa eee ats 115, 922 273, 023 34,007 | 2,095,563 | 2,519, 833 
Other pears goseces ses 83, 028 375, 041 17,593 | 2,526,718 | 3,002,380 
Notaleaceccsececdeces ai 198, 950 648, 064 51,600 | 4,622,281 5, 522, 213 
1911: 
Mpanseeseeseen aes meee 89, 633 259, 072 34,017 | 2,237,586 | 2,640, 784 
Other pean snseeee eae 94, 325 248, 484 24,323 | 3,468,929 | 3,920,577 
Tntale een ee eee 183, 958 104, 992 507, 556 58,340 | 5,706,515 | 6,561,361 
1912: ; 
IOS o-oo cdoospepoosode 91, 934 202, 983 1,677,820 25,516 | 2,593,052 4,591, 305 
Othienocarsesste esses cea: 109, 552 167,187 | 1,044,551 29,200 | 3,103,539 | 4,454,029 
Motal@eeseeeeen oe eee 201, 486 370,170 | 2,722,371 54,716 | 5,696,591 | 9,045,334 
Period 1906-1912: i 
Mirapsteemenee Sak ste eee 734, 584 224,777 | 2,659,315 209,037 | 15,562,905 | 19,390,618 
Othedecante ee eee 487, 507 251,703 | 2,316, 464 157,007 | 23,285,008 | 26, 497, 689 
To tale eee eeeerere eee 1, 222, 091 476,480 | 4,975,779 366,044 | 38,847,913 | 45, 888, 307 


WESTERN ALASKA. 


1906: 
INE Ye Coeds sc apaguSTeeodaEe 1,500 466, 632 352, 526 6, 530 791, 166 1,618, 354 
Other ecans testes aceon 206,110 | 1,222,043 91, 561 138, 343 | 10,224,060 | 11,882,117 
Motalnaeasceccos seater 207,610 | 1,688, 675 444, 087 144,873 | 11,015,226 | 13,500,471 

1907: 
ETA SEA ee ae ae a 29,199 36, 141 1, 500 5,011 | 1,078,869 | 1,150,720 
Othergeart ts ieee s. 109, 650 472, 586 337, 514 134,391 | 9,181,034 | 10,235,175 
MR OUAL Sc sicte acini eee atkins ae 138, 849 508, 727 339, 014 139, 402 | 10,259,903 | 11,385,895 

1908: 
na DSee! mae aes ies seek 20, 000 114, 534 261, 519 4, 856 860,516 | 1,261, 425 
Other gear.........- were 86, 088 340, 309 138, 138 87,174 | 16,013,966 | 16,665,675 
OLA eee a eee eee eee 106, 088 454, 843 399, 657 92,030 | 16,874,482 | 17,927,100 

1909: 
ELT DSe oe ecictateisiess corte 9, 930 101, 456 15 3,096 508, 011 622, 508 
Othenpears ke Seen sre 71, 393 346, 340 31,811 128,893 | 15,133,872 | 15,712,309 
otal. scueseumassaes sau 81, 323 447, 796 31, 826 131,989 | 15,641,883 | 16,334,817 
Maps cic se oueaees Be Oo 6,340 | . 58,039 513, 072 4, 382 326, 833 908, 666 
Other gear........ Sorocese 132, 860 252,179 149, 057 97,373 | 11,266,776 | 11,898,245 
mLOldlewaciessesscese ssa 139, 200 310, 218 662,129 101, 755 | 11,598,609 | 12,806,911 
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Satmon TAKEN Since 1906, Shown By APPARATUS, SPECIES, AND YEAR, FOR 
Eacu GEOGRAPHIC SECTION oF ALASKA—Continued. 


WESTERN ALASKA—Continued. 


Years and apparatus. Coho. Dog. Pink. King. Sockeye. Total. 
1911: 
Traps 8, 000 LEBER Meee are hee 3, 541 299, 552 484, 916 
Other gear 121,971 174, 043 91, 764 109,722 | 8,644,414 | 9,141,914 
TOGA S ec, ociciecjsl= ciclealsisioe 129, 971 347, 866 91, 764 113,263 | 8,943, 966 9, 626, 830 
1912: 
GN Cig en a A SO 24,015 146, 448 731, 500 4,107 588,350 | 1,494, 420 
Other gears 2) sacs seee 188, 347 746, 849 444, 640 94,561 | 19,359,133 | 20,833, 530 
Rotalem=-coceec se cemecs 212, 362 893,297 | 1,176,140 98,668 | 19,947,483 | 22,327,950 
Period 1906-1912 
i boat sph SO gc, Ol 98,984 | 1,097,073 | 1,860,132 31,523 | 4,453,297] 7,541,009 
Other gear’ 5 foo. eee: 916,419 | 3,554,349 | 1,284,485 790,457 | 89,823,255 | 96,368, 965 
Motaltemy cae eee 1,015,403 | 4,651,422 | 3,144,617 821,980 | 94,276,552 | 103,909, 974 


SUMMARY OF SALMON TAKEN IN ALASKA, 1906 To 1912, with ToTALS AND PERCENT- 
AGES, SHowinG NuMBER, BY SPECIES, TAKEN BY TRAPS AND BY MOVABLE GEAR. 


Years and apparatus. 


1906: 
TTA DSaascscci se ste 
Other gear.......- 


TrapS......-.-.--- 


WYTADS:dootecccss 


1909: 
ADS hratcretewerorss 


1910: 
Abies beeeeasneraes 


1911: 
TAPS 2 soc et oee es 
Other gear......-. 


1912: 
ARYADS ¢ 2 /<,c18e mess 
Other gear........ 


Traps. c2eet Ree 


Percentages of total: 
LTaDS oes ee eee 
Other gear.......- 


Per- 

Coho. Dog. Pink. King Sockeye. | Total Gea 
total 

351,693 | 821,680 | 1,794,065 27,723 | 2,894,033 | 5,889, 194 18 
633,111 | 2,437,704 | 5,913,934 | 240,104 | 16,642, 728 | 25,867,581 81 
984,804 | 3,259,384 | 7,707,999 | 267,827 | 19,536,761 | 31,756,775 |.......- 
332,058 | 194,311 | 3,446,255 68,637 | 4,405,695 | 8, 446, 956 24 
561,367 | 1,648,706 | 9,222,467} 259,157 | 14, 761, 415 | 26, 453,112 76 
893,425 | 1,843,017 | 12,668,722 | 327,794 | 19,167,110 | 34, 900, 068 |........ 
229,650 | 483,243 | 5,739,502 25,520 | 3,632,563 | 10, 110, 478 23 
506, 433 | 1,775,079 | 9,366,653 | 236,173 | 21,310, 163 | 33, 194,501 76 
736,083 | 2,258,322 | 15,106,155 | 261,693 | 24,942, 726 | 43,304,979 |........ 
212,061 | 438,851 | 3,632, 695 52,835 | 3,584,382 | 7,920,824 22 
375,673 | 743,155 | 5,858,787 | 354,417 | 19,439, 752 | 26,771, 784 77 
587,734 | 1,182,006 | 9,491,482 | 407,252 | 23,024,134 | 34,692,608 |........ 
287,285 | 497,083 | 3,937,779 40,935 | 3,283,133 | 8,046,215 24 
709,399 | 1,847,202 | 6,785,187 | 371,608 | 15,919,643 | 25, 633, 039 76 
996, 684 | 2,344,285 | 10,722,966 | 412,543 | 19,202,776 | 33,679,254 |........ 
373,839 | 929,126 | 7,632, 083 55,976 | 3,475,812 | 12, 466, 836 28 
847,508 | 2,240,623 | 147 034.067 | 390,679 | 13,996, 160 | 31,509,037 71 
1,221,347 | 3,169,749 | 21,666,150 | 446,655 | 17,471,972 | 43,975,873 |.......- 
508,155 | 2,071,798 | 12, 637, 057 70,677 | 4,633, 469 | 19,921,156 32 
952,286 | 4/286,935 | 11,397,289 | 406, 553 | 23,974) 726 | 41,017, 789 67 
1, 460,441 | 6,358,733 | 24,034,346 | 477,230 | 28,608,195 | 60,938,945 |........ 
3,079,190 | 5,436,092 | 38,819,436 | 342,303 | 25,909,087 | 73, 586, 108 26 
4,585,777 | 14,979, 404 | 62,578,384 | 2,258,691 |126, 044,587 |210, 446, 843 74 
7, 664, 967 | 20, 415,496 |101,397,820 | 2,600, 994 |151, 953, 674 |284, 032, 951 |...-..-. 
40 26 38 13 ig Sees epee ae 

60 73 62 87 2 [hers ena oe eaten 
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Troll fishing for salmon.—The troll fishing for salmon continues to 
develop. At various points in southeast Alaska this fishery is now 
successfully prosecuted for both king and coho salmon. The waters 
adjacent to Forrester Island are perhaps the most productive. 
During the past season this fishery attracted a large number of fish- 
ermen, who established a camp on the island and carried on the 
fishing from that point as a base. 

Forrester Island, together with Wolf Rock and Lowrie Islands, was 
set aside as a bird-breeding reserve by Executive order of January 
11, 1912, to be under the control of the Department of Agriculture. 
The islands are within the boundaries of the Tongass National 
Forest, so the administration is placed under the joint authority of 
the Forest Service and the Bureau of Biological Survey of the De- 
partment of Agriculture. 

In 1912 a warden from the latter bureau was detailed to look 
after the reservation. He arrived on the ground June 21 and found 
a considerable body of people located on the island for the purpose 
of prosecuting the fishery or of profiting from it indirectly. Assisted 
by the law-abiding element he rapidly brought conditions into shape, 
enforcing appropriate police regulations to maintain health, decency, 
and good order and to insure equal opportunity and fair dealing for 
those engaged in the arduous and hazardous work of capturing the 
fish. 

This fishing is carried on by two classes of boats—power boats and 
rowboats. The former are not favored, since it is thought they are 
more liable to injure the fish without holding them. Moreover, this 
is a fishery in which the individual of small means can find his op- 
portunity. All it requires is an ordinary rowboat and troll line. 
It is essentially an investment of labor instead of capital. Out of 
294 permits issued only about 8 went to power boats. It has been 
recommended that no power boat be permitted to engage in this 
fishery. 

The hours established for operation were from 3 a. m. to 9 p. m. 
By the latter time all boats were required to report and if any were 
missing, search was made at once for them. This precaution saved 
several lives, in addition to giving all an equal chance in the profits. 

Ten vessels were engaged in transporting the fish to the mild- 
curing stations. The price paid for king salmon was $1 each for 
red-meated and 30 cents for white. The highest record made by a 
single boat was something over 1,800 for the season; the highest 
yield for a single day’s work by one man was 161 fish. On an aver- 
age the weather permits fishing to be carried on only about four days 
a week, and about 15 fish per day is an average catch. 

Most of the fishing is done with spoons, but herring bait is some- 
times used. The herring so used are mainly taken in the vicinity or 
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in the neighborhood of Howkan with rakes. The salmon are taken 
in depths of from 3 to 20 fathoms. 

Coho and king salmon are the only species so far taken by this 
method. This is perhaps due to the fact that these species feed on 
the herring inshore to a greater extent. The smaller species probably 
feed less on herring and more on smaller species, such as sand lances, 
and it is quite possible that they feed less in the inside waters. But 
since the king salmon were not taken in Alaska by hook and line 
until in recent years, it may be that means will later be found to 
develop a similar fishery for the other species. An excellent field for 
investigation leading to such results remains open. 


CANNING. 


Conditions and events of the season.—The season of 1912 reversed 
in large measure the successes of 1911. While those companies mak- 
ing the greater part of their pack from red salmon were prosperous, 
those depending upon the pink and chum packs lost correspond- 
ingly. Twenty-three new plants were inaugurated, 20 of them in 
the southeast or pink-salmon region, and none. in Bering Sea, where 
the heavy run of reds occurred. A few of these new plants were 
offshoots of established concerns or extensions and conversions of 
pickling plants, but most of them were new firms entering the field 
as such for the first time. It is expected that several of these plants 
will be closed for the season of 1913, partly in view of the heavy run 
of pinks due in Puget Sound this year. 

In the matter of accidents and casualties the industry fared well. 
The warehouse belonging to the cannery in Hidden Inlet collapsed, 
but the loss of stock was slight. Two fatalities occurred in the 
Yakutat region by drowning. These are the only accidents of note 
reported. 

The phenomenal success of the floating cannery Glory of the Seas 
last season found fewer imitators than was anticipated. Only this 
vessel and a second, the William H. Smith, were operated as such. 
The active demand for pink fish induced by the many new concerns 
and the subsequent low market price reversed the 1911 results, and it 
is not expected that any further attempt will be made to exploit this 
form of cannery in the near future. 

The use of the ‘‘sanitary can” was further extended. It is proba- 
ble that it will entirely displace the solder can by another season. 

It seems proper in this place to again urge the desirability of 
greater care In putting on the market only a wholesome product and 
that in an attractive form. During the past season many samples 
of salmon which had been questioned under the pure-food law came 
into this Bureau for criticism as to quality and branding. Not all of 
this was packed in Alaska, but the qualities which make the con- 
tents of a package wholesome and attractive in one place apply to 
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every other. Itis apparent that under the “sanitary” system of pack- 
ing more care must be taken to avoid tainted fish. In the old solder 
process the first cooking to a degree vaporized the more volatile prod- 
ucts of decomposition, those which affect the sense of smell, and 
they were blown off when the cans were vented. In the sanitary 
process these products are retained and appear when the cans are 
opened. It is to be presumed that no reputable firm intentionally 
packs fish which will ‘‘smell” in the package, and that such a prod- 
uct would be turned out only through careless or inefficient super- 
vision. Firms operating more than one plant would do well to use 
a distinguishing mark that will make any can traceable to the 
particular cannery producing Tt 

It is believed that the ruinous price recently reached by pink and 
chum salmon is due in large part to the carelessness in preparing 
those grades in the past. Both of these species spawning near the 
sea, the fish are more mature at the time they are taken than are 
the other species. This results in large numbers being taken, par- 
ticularly by the seiners who work in the streams or near their mouths, 
after they are so mature as to be really unfit for canning. When to 
this is coupled the fact that the pink salmon softens under the best 

conditions soon after death, it is readily comprehended why in the 
~ wholesale machine methods used the product is often unsatisfactory. 
It is hardly to be expected that, after lying for a time in the bilges 
of a seine boat, being bruised and punctured by pewing from the 
boat to a lighter, thence to the dock and again to the butcher, man- 
eled in the chink, cut odd lengths and obliquely on the cutter, and 
finally stuffed in the can under pressure at the filler, the much abused 
humpback should present, when dropped from the can to the serv- 
ing dish, an appearance of quality that will compete advantageously 
with the more favored red salmon. Of necessity from its pale color 
the pink salmon must undersell the red, yet it requires greater care 
to turn it into a wholesome and a reasonably attractive canned prod- 
uct. But in spite of its small size and lack of firmness and ‘color it 
can be made up into a neat package. 

The use of stream fish, ‘‘slabsides,”’ that are either delayed runs or 
fish chased out of the streams, should be discontinued; the substance 
of the meat of these fish has gone into the reproductive elements that 
are thrown in the gurry. It is a fraud on the consumer to offer it 
for sale. 

There should be more care used in the handling of the fish prior 
to reaching the dock. Fish taken in seines or gill nets, perhaps, nec- 
essarily are handled more roughly or frequently than trap fish, but 
this evil can be minimized. Especially the pewing can be more 
carefully done. No fish should be pewed in the body prior to butch- 
ering; if alive the wound becomes engorged with blood, and if dead 
the skin and peritoneum are broken, allowing all the poison and 
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bacteria of the slime and digestive tract to be absorbed by the flesh. 
While these membranes are intact the meat of the fish is practically 
sealed from contamination, and decay is postponed much beyond 
the period required to render exposed flesh unwholesome. 

The machinery in use for cleaning the fish and filling the cans was 
designed for the firm-fleshed fish. Perhaps any fish in proper con- 
dition can be taken care of by it but with pink salmon somewhat 
softened the machinery too often turns out what has rather the 
appearance of scrap. This may be quite as wholesome and even as 
well flavored as the more solid sections, but it is not attractive in 
appearance, and until a product attractive both in appearance and 
flavor can be offered, there is not likely to be a permanent advance 
in price with the present quantities put on the market. A certain 
number of inexperienced housekeepers, supplementing the demand 
by those whose means permit no choice involving a higher price, will 
always furnish a limited market for a low-grade product; but to 
extend the market and advance the price requires a product so 
satisfactory that the first purchase leads to continued use. The pale 
salmon are capable, with proper care, of conversion into such a prod- 
uct. It may require additional expense, mainly in better supervision 
and more uniform adjustment of the supply of raw material to the 
capacity of the plant. It may also require the elimination of the 
long haul, and certainly of the ripe fish now brought in toward the 
close of the season. 


CoMPANIES CANNING SALMON IN ALASKA, Home OrricrE, NUMBER OF CANNERIES 
OprRATED, LOCATION AND NUMBER OF TRAPS OPERATED By EACH. 


Names. Home office. eo Location. Traps. 
Southeast Alaska: 
Admiralty Trading Co.a....| 1020 Yeon Building Port- 1 | Gambier Bay. -...<...-. b5 
land, Oreg. 
"Alaska WiSh'Cos cc ciecccme== 556 Colman Building, Seattle, 1| Floating cannery, |....-..- 
Wash. CARE the Seas.”’ 
é aS ‘hilkoot Inlet......... c6 
Alaska Pacific Fisheries....|{202 Mutual Life Building, \s gh veatBayse. 04.0008 a7 
Seattle, Wash. Chomley 63 
Alaska Packers Associa- | Wells, Fargo Building, San \ 9 (Goring 25. Ga ee Leek a7 
tion. Francisco, Cal. {Wrangell Boe Sheet ae cs 
Alaska Sanitary Packing | 300 Eiler Building, Seattle,| = 1/)|..... dots ee 1 
Co.a Wash. 
Astoria & Puget Sound | South Bellingham, Wash...... 1 | Excursion Inlet....... 5 
Canning Co. 
nS Ce BarmesiCo...cs2ssse- ae aes Building, Port- | bake Bay~---scssec-c- 4 
an Te 
Canoe Pass Packing Co.a... bi} Spalding Building, Port- 1: |" Canoe: Pass 22 cceececclececeecs 
an 
Deep Sea Salmon Co....... chan Lowman Building, Seattle, Mord Arm. cicjsleocetial ieierersiaire 
Fidalgo Island Packing Co..| Anacortes, Wash.............- Diketchikan?  vecccessns 5 
Hawk FishiCo..-css.cc-- os ASS Building, Seattle, I | Hawk Inlet........... 4 
a s 
Hidden Inlet Canning Co... Paiheld Block, Vancouver, 1 | Hidden Inlet......... 2 
Bee rert Hume Packing els 5 Hodge Building, Seattle, 1)| Nakatanlets oc... .2- 2 
0.a 
Hoonah Packing Co.¢...... Port eae Wash y.saes5s di}| Hoonah 2 oe oe ee eee 4 
Irving Packing Co.¢........ pee coe Building, Seattle, dy}; Karheen's sc. s-ccescee 4 
ash. 
Kake Packing Co.¢........ Care G. W. Sanborn, Astoria, Ls) Kiake ok occ de ence 1 
Wash. 
a New cannery. @ Six floating. 
b One floating. ¢ Floating. 


¢ Two floating. 
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CoMPANIES CANNING SALMON IN ALASKA, Home Orrice, NuMBER OF CANNERIES 
OPERATED, LOCATION, AND NUMBER OF TRAPS OPERATED BY EKAcH—Continued. 


Names. Home office. a Location. Traps. 
Southeast Alaska—Continued. 
The) Kasdan CO: a. «<< -/-i=- Poy Cohen Building, Seattle, A aSaant een acc cee seer a4 
as 
Kuiu Island Packing Co.}.. DOM aremecemtcec se sete In Besuelaire yc 2e lene s-| essen 
Lindenberger Packing Co.. [24 Globe Building, Seattle, \ 2 Kone a olga os 
Metlakahtla Industrial Co..| Metlakahtla, Alaska.......... lp eMetlakal tla: 2. sa esen0|peeeine oe 
George T. Myers & Co..... vee oboe Building, Seattle, 1) | (Chathamtes < oo ascse os 8 
North Pacific Trading & | 307 Crocker Building, San i) Klawak....<-<. Sao esic|(eisioele sarc 
Packing Co. Francisco, Cal. 
M d Building, Seattl quadra Sinan 
4 “ aynar uilding, Seattle Quadrasescaeseosceeee 
Northwestern Fisheries Co, { Wash. 2 \ 4) Santa Anal... j 
Dundas Bay. os 
Oceanic Packing Co.b...... pag ook Colman Building, Seattle, ih ieWeaterfalles= Sie ses ae 
ash 
Pacific American Fisheries.| South Bellingham, Washe=e.. 1 | Excursion Inlet....... 19 
Pacific Coast & Norway | Care of Kildall Fishing & Ja MP OtersbuULeeeee se setae o + |ceeieeere 
Packing Co. Packing Co., Seattle, Wash. 
Pillar Bay Packing Co..... ae Lowman ‘Building, Seat- Ti Pillar Baycrasiccceesace 2 
tle as. 
Point Warde Packing Co.d. aomen Building, Seattle, 1} Point Warde.......... 3 
Pure Food Fish Co.d....... Ketchikan, Alaska............ NG Ketel kein aes aio ne een 
Revilla Fish Products Co.}.|..... COR HEC SNES CHA re Roaeer soe Bays ias do Beas sche socad| esas 
Sanborn-Cram Co.d........ South Bend, Wash........... 1 | Burnett-Inlet........- cl 
Shakan Salmon Co......... aa psn Building, Seattle, Uipshakanweysee see ssscens 2 
ash. 
Skowl Arm Packing Co. | 1313 Alaska Building, Seattle, ae SkowleArmcsceses cele sceeees 
(formerly L. Gustave & Wash. 
Co.) 
St. Elias Packing Co....... ean Building, Seattle, eb ny Bavessssece neces. SBOCOD 
ash 
Starr-Collinson Packing + 428 Worcester Building, Port- 1G eoinansoum dle. secs seeene ae 
Co.b land, Oreg. 
Sunny Point Packing Co.b.. Ketchikan, evinces Sesto oie 3 Ih Chomlevyice 3. cpcectaces|seecee é 
Swift, Arthur & Co.b....... 16, Colman Dock, Seattle, J) |:Hecetamisland ss. ssss24| 2252255 
as 
Taku Canning & Cold Stor- | 210 Mutual Life Building, Ii) PakutHarbor.-eccesce a8 
age Co. Seattle, Wash. 
Tee Harbor Packing Co....} Port Blakeley, Was Wise eens 1 | Tee Harbor 6 
Thlinket Packing Co....... es Yeon Building, Portland, 1} Funter Bay 16 
re 
Walsh-Moore Canning Co.}. ear of zeiL J. Brady, Seat- 1], Ward Cove. cect sess cosas 
e, Was 
Weiding & Independent Seattle, Wash? - sect ce sclteec 1| Floating cannery, |........ 
Fisheries Co. “William H. 
Smith.” 
Weise Packing Co.b........ ae ventral Building, Seattle, I) RoseInlet esses eesse. 2 
Yakutat & Southern Ry. | 412 Colman Building, Seattle, MEV AKULAt Scene sees: | tse oases 
Co. Wash. 
Central Alaska: ay Aes , Keastlof: ot asecateee ne 14 
+ ae ells, Fargo Building, San Larsen Baynteeceewecs seca cee 
Alaska Packers Association. { Francisco, Cal. \ 4 Atditak 2 <2. cee. 2 ae! cl 
; y Chignik=.<0-2422 5 e12 
Columbia River Packers | Astoria, Oreg...............-. 5 Ua eens CO se8s sco ce ecet leone 
Association. 
Fidalgo Island Packing Co.b| Anacortes, Wash.............. 15); Bort'Grabam 22s. -- 2 
Kadiak Fisheries......._. 209 First Avenue South, Seat- DN COMA. 2. e vee | tanta 
2 ? ; tle, Wash. 
Libby, McNeil & Libby 6.. Seattle, Wash’ sc sosicseacs cess 1 Keonais nee 2 eee 1 
Orca tate eee ee 
P F Maynard Building, Seattle Kenais.t ch ctcocstee: 10 
Northwestern Fisheries Co. { Wash. ’ \ 4 Wake e Gere BMT oS 
: ; ; : Chignilest it o.ekeeece | e13 
Pacific American Fisheries.| South Bellingham, Wash..... Wh Skene Cover scacceese oe 4 
Seldovia Salmon Co........ See Henry Building, Seattle, AR SeldOvINseceee asec aces eemesece 
ash. 
Wes ee 
Alaska Fishermen’s Pack- : Nushagak Bay........ | Sictaleiereies 
ing Co. \Astoria, OTeg..--+-0e0-eee-- 2 {Rvichak Bayicscooncclncconees 
a Three floating. dTwo floating. 
b New cannery. eOne floating. 


¢ Floating. 
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FISHERY AND FUR INDUSTRIES OF ALASKA IN 1912, 


ComPANIES CANNING SALMON IN ALASKA, Home Orricr, NuMBER OF CANNERIES 
OPERATED, Location, AND NuMBER OF TRAPS OPERATED BY EacH—Continued. 


Names. Home office. Beier Location. Traps. 
Western Alaska—Continued. 
Nushagak Bay (2)..... 5 
Sond Wells, Fargo Building, San |\ Kvichak Bay (2)...... 1 
Alaska Packers Association. { Francisco, Cal. : J 8 Naknek River (3)i2s.-|saeeeece 
WgasulkwRiver=<cccce-eaeeeeee 
Alaska-Portland Packers | 1107 Yeon Building, Portland, 1| Nushagak Bay........ 3 
Association. Oreg. 
Alaska Salmon Co......... 112 Market Street, San Fran- eae GOs ss Ss ooeiece see eeeeoss 
cisco, Cal. 
Bristol Bay Packing Co....| 95 Market Street, San Fran- Ty) Kevichak ‘Bay: - 222 4- ce |eee cece 
cisco, Cal. 
Columbia River Packers | Astoria, Oreg................- i!) SNushagak: Bayes. 2ss-|penenees 
Association. 
Midnight Sun Packing Co..| 4107 Linden Avenue, Seattle, 1 | Kotzebue Sound...... 2 
Wash. 
Naknek Packing Co........ 72 Main Street, San Francisco, J Naknek iRiver® se c.cs|scseesee 
Cal. 
UigarukoRiver=.. sc sss eeeeeeee 
110 Market Street, San Fran- ockanok.-. . 226 Son eects 
North Alaska Salmon Co. .. { cisco, Cal. i \ 4) Kvichak Bayetsseccen 1 
Aushaea Bay. oes 
Northwestern Fisheries Co. Meynend Building, Seattle, De eo Olas 50s sence cts ey ae Ape ete 
Wash 
Red Salmon Canning Co...) 72 Main ‘Street, San Francisco, 1) | SUigashik Rivers. sos sa-|seemen 30 
Cal. 
Pacific American Fish- | South Bellingham, Wash...... 1s) Port Mollertaas- sce Saboods 
eries.a 
aCannery built, but no pack this year. 
INVESTMENT, ETC., IN THE SALMON-CANNING INDUSTRY IN 1912. 
Items. Southeast Alaska. Central Alaska. Western Alaska. Total. 

Value No. Value No. Value No. Value. 
Canneriessas-coeeneos| OL |os-22-0e-c4- ry a Ree aces ae DO a smicmnecee 7 fal Raia Ae 
Working capital......|... oP $4 OTT S17, | esiataieiwicls $3, 468,989 |.......- $5, 5895179 |: ea =, $13, 969, 485 
WValueiotiplantss-oeme|enceceme BNOTOS OFA omen mos DSUs LOL | seremiaistst 3, 164, 665 |-....~.. 8,971, 506 
IWESES PAG sa cecas cos] secs 2,231,397 |veccoane 10155388) scien = 2,360, 833 |.......- 5, 607, 618 
Vessels: 

Steamers and 

launches over 
OD LOTSH elo aereisi-te 148 787, 755 46 410, 084 49 622, 810 243 1, 820, 649 
Tonnage. ..--. 2106): |!5ebaeccen- ae 2 LO Gs erate ere epee D5 109) ere cess eeciel 1,641) low ciieeteee 

Launches under 
Hy KONIS-SSe dense 58 81, 700 16 19, 026 14 20, 683 88 121, 409 
Tonnage... ..-. 176) beh see cnt a AS Sa sceeer ase 464) Pisses coer 746 ll BOCRE RR aoe 
Sailing senses eee 6 215, 350 11 375, 401 33 802, 819 50 1,393, 570 
Tonnage....- 980051 '5aeeen snsee 19) 4241) 5 SS S2 S55 S5ec 44 198; |e oe ee ce 135227) |ccnscoscaae 

Boats, sail and 
ROW - cee eceece 757 55, 597 429 30, 194 1,083 170,886 | 2,269 256, 677 
Wishters=s-ssccce 236 117, 692 180 86, 188 141 109, 672 557 313, 552 
Pile drivers...... 41 120, 891 29 69, 459 19 32,700 89 223, 050. 

Apparatus: 
Haul seines-...-- 97 28,710 49 165420 | Secallaeenssceeece 146 45, 130 
Fathoms..... 1S 86D |Gas dee coeaes 1D, 069 || 2. ce St SS lesigaee Sls eee psoas 24,434) || sorte ot 
Purse seines...... 249 118,777 16 5, 540 2 440 267 124,757 
Fathoms..... 43 516i. 6 eee ce ao 3; 430, ||P cca ee siaetes BAO? | foot es hese 52; 186) |Se eee nmseiee 
Gillmetse eee eee 377 51,495 161 22, 593 1,416 123, 967 1, 954 198, 055 
Fathoms..... 51 480K Mee ee eee 2310504 | Ge eaten 240: 705 q\ce te eee eee 36225) [aeons 
Traps, driven. ..- 144 405, 068 82 204, 012 12 31,076 238 640, 156 
Traps, floating. -. 32 62, 446 3 TS 2001 | eet (esse eens ome 35 73, 646 
Dipinetssascss-=5 19 B19 Beer Seeeenorsoer| Maaese ca Be adasseccs 19 35 
Total cs. - 2: .4| sevens 18, 267, 304 |........ Ti 4627200\|eacen eee 13,029) 730) Aeeeene- 33, 759, 295 
1 
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Persons ENGAGED IN THE SALMON-CANNING INDUSTRY IN 1912. 
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South. 
5 Central | Western 
Occupations and races. eee Ajasicat | eAtasienen |e eouae 
Fishermen: 
AVA OS metres tataelateiaiaictatetstoteie cicictete ioe tetera eretets le Gleisisicfeywisicrans sisieis 1, 004 774 2,013 3,791 
IN GMIANSe se ssa epi ance Ghee osicipede see once seise semis SEE , 403 205 47 1, 655 
AD ANOS ems sere = aeinisieioe etalsiastotaare siaia mints cnioram care emarseceateieteee 7 AEB OScIaS| NODC Ar por 2 
Motaliss sass no naameae ae a csicine siecine side cel ceitewaceccmies acces 2,409 979 2, 060 5, 448 
Shoresmen: F i 
AWA GOS ae cries s safe eemiamialelainctiecic,c ce wrciainigimate crete ciowin Galera seis 1, 109 423 1,316 2,848 
ECR CLUEUES rete et toes oe oa. ot eee me tet eeneioa S See ow 1,357 277 387 2,021 
CUTIES -scsapseatbee pay ae SA ate Sine a i erie le as Ce targa Sain Nae 1, 242 533 1,211] 2,986 
US(O RWG) ss Gen got saucer one ache somo Geer ee ee obo aeear He Lee Aber 1,393 463 1,397 3, 253 
NMISCEllan QOUSS a Ha same. ora swe His ciayete asia tain efor meas he ee 47 14 475 536 
TNE NS eA oes eA oan iene Se Te ee eR 5, 148 1,710 4,786 | 11,644 
Transporters: 
WAHT OS Beane eran secerincc cis sar cae a isinisicere slomietres Rises ais miais 303 122 182 607 
TING WE ie Se Se eke See iT ae as nS Be io DES ed Doses |ss eee 5 
AD ALLOSO Rees Sees ei et ae nin tes icjnei cis stetciniciai a ee eenioe ein Se eee oe Asis faa eae eeee 1 
iG Cele sets sete tenes aa atoemini Acris seinesiecicaeiaaas ceases 308 123 182 613 
Grand total: e 
\WIRKES soo pepo dcecmebBood sanSsceepaeusdu-deene ssc cqsppaco 2,416 1,319 3,511 7, 246 
Ear CHIR TES eeseeee rece Sear occas «otacieinigs econ fascia ee eeaeee sees 2,765 482 434 3, 681 
CHINESC RI Same ie ois wis cic acre ersio's ses Sisco deretigen ns aekewe 1, 242 533 1,211 2,986 
ADANCSOS ois sce mele a tesco ocee ceeieet tan na aeriserssetese dee 1,395 464 1,397 3, 256 
IMUSCall aT COUS seer eas see elaine eislala aaa siiaieninesieciemieatioaeiaiaa 47 14 475 536 
Mota see ant cis owas cincme antics cea incnclaetecsa ten sues ae 7, 865 2,812 7,028 | 17,705 


Oureut oF CANNED SALMON IN 1912, By Species AND Size or CASEs.@ 
’ 


Products. Southeast Alaska. | Central Alaska. Western Alaska. Total. 

Coho, or silver: Cases. Value. | Cases Value Cases Value. Cases. Value. 
3-pound flat.......- PEP SMG WES eco cara Fase opeqen|bonacacebelbartessoes 2, 719 $15, 063 
1-pound flat......-.- 17 ical aoe dona Bene abcl te eriaciaca Seer eters 17 85 
1-pound tall......-. 129,045 | 571,287 | 19,722 | $89,264 14,695 | $65,678 | 163,462 726, 229 

Motaleseeeeeetass 131,781 | 586,435 | 19,722 89, 264 14, 695 65,678 | 166, 198 741,377 

Dog, or chum: 
4-pound flat........ 2,795 UO {ee ee oo Jel pb oaceseee| pAceqpoo ce tpacoe dane 2,795 10, 806 
1-pound tall.....-... 594, 117 |1,405,611 | 29,456 72, 583 38, 265 95,130 | 661,838 | 1,573,324 

Motal ses %i5 a5 596,912 |1,416,417 | 29,456 72, 583 38, 265 95,130 | 664,633 | 1,584, 130 

Humpback, or pink: 

-pound flat........ ACACIA | a Anco ee er ey (a IN BIER ga 13,712 | 58,614 
1-pound tall-........ 1,033,734 |2, 641,229 /137,884 | 355,438 94,808 | 241,317 1,266,426 | 3,237,984 
Motel weis..3sip15 1,047,446 |2, 699, 843 |137,884 | 355,438 94,808 | 241,317 |1,280, 138 | 3,296,598 

King, or spring: | 
4-pound flat.......- 5, 151 38092 Scns ec .eloonaceteee (sees nessenl ee asiaenes 5, 151 38, 092 
1-pound tall.......- 2,053 10,793 | 14,358 79, 904 21,755 | 114,542 38, 166 205, 239 

Motalsseccsacciee 7, 204 48,885 | 14,358 79, 904 21,755 | 114,542 43,317 243, 331 

Red, or sockeye: 
4-pound flat........ 22,514 151,347 | 4,435 40, 802 1,075 9, 258 28, 024 201, 407 
J-pound flat........ 1652425| -MIGOS460) ps sete cso cee. seer lememee eer saan 16, 242 100, 460 
1-pound tall......-. 211, 549 |1, 175,448 |419, 207 |2, 339, 500 |1, 225,333 |6, 609, 666 |1, 856,089 |10, 124,614 

Rotalwecsnesece cs 250,305 |1,427,255 |423, 642 2,380,302 |1, 226,408 \6, 618,924 |1,900,355 |10, 426,481 
Grand total...... 2, 033, 648 |6, 178, 835 625, 062 |2,977, 491 |1,395, 931 |7, 135, 591 |4,054, 641 |16, 291, 927 


a Half-pound cases contain forty-eight +-pound cans, but for convenience in comparing with the l-poun@ 
cases, which contain 48 cans, they have been reduced one-half in number, thus equaling in weight the 
1-pound cases. 
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Output OF CANNED Satmon, 1906-1912.¢ 


1906 1907 1908 1909 1910 1911 1912 Total. 


Products. 

Coho, or silver: Cases. Cases. Cases. Cases. Cases. Cases. Cases. Cases. 
3-pound flat...... 1,609 485 LOGelssestesse 163 1,574 2,719 6, 655 
1-pound flat...... 15, 944 3, 933 2,414 1,206 2,249 1,075 17 26, 838 
1-pound tall....-- 91, 582 80, 772 66, 309 55,350 | 111,614} 181,259 | 163,462 700, 348 

Totalisenssss2 ee 109, 135 85,190 68, 828 56,556 | 114,026 | 133,908 | 166,198 733, 841 

Dog, or chum: EE 
2-pounG Mate =|] esse see Pe OW Re Rar Ree sone rors Hareap=pe| scasacunse 2,795 3,041 
I=-poundwiatesecealeaase-n-e- 664 me (0 ch Eee a es Ree ec neee Mg PAD il Stes ae oe 8,016 
1-pound tall......} 254,812 | 183,262 | 218,406 | 120,712 | 254,218 | 316,550 | 661,838 | 2,009, 798 

Totalesso ate 254,812 | 184,172} 218,513 | 120,712 | 254,218 | 323,795 | 664,633 | 2,020,855 

Humpback, or pink: fac a a 
3-pound flat... .-- 1, 470 CYAN Brome San reat 3,188 4, 836 13, 712 32,001 
1-pound flat.._... 2,618 7, 406 569 "| c-crtercrere = 7, 900 9; 437.)| - seeks 27,930 
1-pound tall...... 344,209 | 545,772 | 643,564 | 464,873 | 543,233 | 991,005 |1, 266,426 | 4,799,082 

Totale ences soe 348,297 | 561,973 | 644,133 | 464,873 | 554,321 {1,005,278 |1,280,138 | 4,859, 013 

King, or spring: Pom 
4-pound flat...... 95 14 G20 er. aera 54 67 5,151 5, 443 
1-pound tall...... 30, 748 43, 410 23, 667 48, 034 40, 167 45,451 38, 166 269, 643 

Totalsesis hsee 30, 843 43,424 23,729 48, 034 40,221 45,518 43,317 275, 086 

Red, or sockeye: es 
4-pound flat. ..... 24, 771 22, 692 10, 909 8,193 22,320 28, 024 130, 510 
1-pound flat... .- 36, 763 29, 821 26, 950 85, 193 39,941 16, 242 239, 877 

*1-pound tall...... 1,414, 426 {1,242,600 |1,613,911 |1,611,916 |1,388, 006 56,089 10, 423, 698 
Total! cs aoe 1,475,960 |1, 295,113 1,651,770 |1, 705,302 |1, 450, 267 |1,315,318 |1,900,355 10, 794,085 


Grand total. .../2,219,047 |2,169,872 |2,606,973 |2,395, 477 |2, 413,053 |2,823,817 |4,054,641 18,682,880 


a The }-pound cases have been reduced one-half in number so as to equal the 1-pound cases in weight. 


AVERAGE ANNUAL Prick PER Cases oF Forty-EIGHT 1-POUND TALL CANS OF SALMON, 


1905-1912. 
Products. 1905 1906 1907 1908 1909 1910 1911 1912 
GConOnOV Silver sae ecas on iieseesisoa $3.20 | $3.63 | $3.91 | $3.98 | $4.07] $4.89] $5.67 $4.44 
Dos vor Chum S25; psec aceie=- -eleisiemeis 2. 69 2. 87 2.97 2. 53 2.28 3.04 Sate 2.37 
Humpback, of pink. -.J.cccc---=-=- 2.95 3. 00 3.16 2.69 2. 40 3.15 3.94 2. 55 
King, or spring........-..---.-2-----| 3:28 | 3.78| 4.18] 4.20] 4.82] 5.34] 6.48 5.37 
VEG OL SOCKOY Oneal ociewie nleine stolate ciate 3.38 3.77 4.59 4.52 4.53 5.30 6.33 5.45 


MILD CURING. 


INVESTMENT IN THE SALMON Mixp-Curine INDUSTRY IN 1912. 
———— 
| 


Items. Southeast Alaska.| Central Alaska. | Western Alaska. Total. 


Number.| Value. |Number.| Value. |Number.| Value. | Number.| Value. 


Wixed plants: secccm- ses sieee sense 15) 1$1255 0008 Goasetaae lena crstoerelinoereeee secee see 15 |$125, 000 
Vessels: 
Steamers and launches over 
SI PONS 2 aes tacie neater ae 41 | 133,180 2 1S10, OOO cecal eee sense 43 | 143,180 
MONNAGO = 5.4 seas 2555 429 | ce od BO! |S Spears | eoces ratete llores 460) tren ees 
Launches under 5 tons. ....-. 10 | 11,242 1 300 1 $500 12'| 12,042 
SailinesvesselStaen = cee cicin= 1 ORO i eBnaeanc boodesee |ateasedad| Earasoce 1 2,000 
BOatssmowee a 4p Sst aacee seal 403 | 12,490 5 115 3 75 411 | 12,670 
Lighters and scows......... 4 BY | Hesdesooe lesesacod Saecsodsc loosesoce 4 375 
Gear: 
Hanliseineseenereraaaaccnces 4 115 Rae aol Ponaased Hoceacass| baadaade 4 1,850 
MathomSpaessssceseess oe QG65 as asa cee | Gane are ol ceiers sania lomisiels cares (sto ceretotole 265'3| Seas 
Purse Seinespseeaacreesece =< 2 tT AN0H Sec ccmee| stems laeeetocoe lee enecas 2 1,400 
Mathoms: 2. ccss<seos-l-i- 300) I's: - sao ce ee ere | eraser ne sacle 200i Shas 
Gilltnets:. coco ome casera etce 169 | 25,680 20 800 6 300 195 | 26,780 
Rathomseisscecseeesesee 25 100N| Yas sseeee A OOO!n|eesce ase 300t|Remsaees 27000 eee eas 
Hand jlines: ja. cecceces sass: 840 Ge ee eee eee Ore Wen cet nmemesee 840 855 
Totalinc Jas es cee sosene cece lecisecioe's 314, 072"\ececeeeee MTS 20551 Samra sees 875) |Sesen errs 326, 152 


EEE 
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Persons ENGAGED IN THE SALMON Minp-Curina INpUSTRY IN 1912. 


. Southeast | Central | Western 
Occupations and races. ‘Alaskac’ | Alaska® | iAlaska® Total. 


386 4 3 393 
245 GTN Bee 251 
62 2 3 67 
(0) beaseeaccce 6 16 
WVIILESEe ccc ncn tne ons = seas tecae nceseas anasacmcesenores 48 AD icles 52 
SINT Seer teetetare oeteneielerelotere olivate asc to es aicin ins an iee sicisic Sec oe ea ete ferclsce Sores laeie cc eee [eine ewes oe ee 
Mopalerse esas come cesce eke Sanscc odessa Selanicssciceeeen 751 16 12 779 
Propucts OF THE SALMON Minp-Curtne INpustTRY IN 1912. 
Species, Pounds. Value. Species. Pounds. Value. 
Southeast Alaska: Total: 
King salmon ......... 3, 961, 387 $380, $22 King salmonz.-2 23.8 4,093, 370 $395, 067 
Coho salmon.......... 102, 473 4,785 Coho salmon.......... 102, 473 4,785 
Ocal ee eme reece. aes 4, 063, 860 385, 607 Grand\total..-.....: 4,195, 843 399, 852 
Central Alaska: King 
SHIMON Me seneecess es ae 75, 983 7, 245 
Western Alaska: King 
SBIMONES sce seisacecicme ss 56, 000 7,000 


PICKLING. 


INVESTMENT IN THE SALMON-PICKLING INDUSTRY IN 1912. 


Items. poe Central Alaska. | Western Alaska. Total. 
No. Value No. Value. No Value No Value 
Salteniostesa se. se to. c cas jcidacwas 1d Beaoecas ae cia aeere DA| Bese Sennae 26k: eee 
Waltictonplantsis shee ceseccsctaco.|E sme $19, 210 |.......- $37,500 |.......- $76,800 |........ $133, 510 
Wiwonkinercanitaliss een scot ocean caion nic A SOON eerarare nse c749740,0) 9 Roe erse OC 400 eeiemenice 104, 500 
Vessels: 
Steamers and launches over 5 
EONS Ace ece sone de ocmescek 5 | 13, 400 5 | 29,100 4] 16,500 14 | 59,000 
INCLLONM Age een sees. SV/al Boas aede Soil Ee owe eca 40 ee Gees 210s |e semeace 
Launches under 5 tons 8 | 6,050 5 6, 300 2 35125 15} 15,475 
ALIN G Saye ek eA ee 1} 1,000 1 8, 000 4} 27,000 6 | 36,000 
Nie titonnace sts nee oes Saal aes see BOON | he Serer A OOF PAS soos Lt 786s see ect 
Boats, sail and row.......-...-- 28 925 34 1,535 38 5,150 100 7,610 
Lighters and scows............- 5 | 1,200 3 1,000 14 4,135 22 6, 335 
IPTV TiVersee ents se noe. ceed 7 
Gear: 
Haulisein est esen scene oche ces 
Fathoms 
purse seinesi sos a2 Mee Ae 
Fathoms 
(Gill Me Es eee een ay ee 
Fathoms 
Traps: 
DrIVen Sesto ce cree sees 
Floating 
Lig 2) Rd bb aYs1< eee aah oes ae 
Fathoms.... 
Dipmetsn se tN ee Ls 
AL Otel seer ee psa tee ou. 
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PEerRsons ENGAGED IN THE SALMON-PICKLING INDUSTRY IN 1912. 


! F Southeast} Central | Western 
Occupations and races. JMssia, || TMi || susie. Total. 
Fishermen: 
Wihites 226 e te sao ce s Sema eee ce eae eee aeeis,seias)aiciarejate’ate 36 34 57 127 
ING VES ine oe ae ee Ce ya ee ate esinbeinis arenes bimecelste apelae 5 136 19 160 
TOGA eros ais Se Metwa ls wats Me ee erate seme rane lars IS 41 170 76 287 
Shoresmen: 
Vion recta SS Se as oleae aeoccoe -abeen use ereScEpbeceuepmar seas 31 50 64 145 
INN Go ane on pomersropaascance boas bec topabesnosascence 9 42 26 77 
UIAPA CSE et ec cpetaterstaarete slateinlawel noe emeeetale a sees tae eclelterataterte Silt aueere 3 11 
“Lo Eee aan oS onboo lap uaccacorne 23 cendonbousoncondbasse 48 92 93 233 
Transporters: 
VAN CREE 5 Skee one Goa sSeecnonee palo oe hens spaStae-c sres|bepacdacec 10 3 13 
INR BROS aoe beee Sones oS b oo cat aran Saal Sess seSadse S55 568) Pe sosssse- DY |Sacemecee 5 
U Moy ke ee ee SE peas ep ease apeer bee dogceouacac| Sesaeessoc 15 3 18 
Gran deto cal Set sate a one e eieteis a sa toleinte ine elele atalefeletat at =(-]areiatat= 89 277 172 538 
BARRELS@ OF SALMON PICKLED IN 1912, BY SPECIES. 
| 
Products Southeast Central Alaska. | Western Alaska Total 
. Alaska. Fa ; : 9 
alte TVs | 
No. Value. | No. Value. | No. Value. No. Value. 
Cohororsilverstae-- ose sees 274 | $2, 406 622 | $5,007 269 | $2,152 1,165 | $9,565 
DOPMOL CHUM Ee seseas eeeeeeesee cree 25 157 1 7 67 488 93 652 
Humpback, or pink: --..2- 52. -nc0.-- 3,681 | 24,419 524 | 3,668 31 217 | 4,236 | 28,304 
Humpback bellies... .--s5.2.<..-.2 31 534 6 C2 AES een see ee ee 37 606 
Kein? 70 SPUN Pies ataseiseescnice eeeees 52 208 16 152 157 2, 082 225 2,442 
Red: orsockeyepeess2e- sess eee. 252 | 2,582 | 6,539 | 54,195 | 22,092 | 208,188 | 28,883 | 264, 965 
LOtAle seasons cee ee acme 4,315 | 30,306 7,708 | 63,101 | 22,616 | 213, 127 | 34, 639 | 306, 534 


a Barrels holding 200 pounds of fish. 


FRESH FISH. 


Shipped from Alaska.—The fresh-salmon industry of southeast 
Alaska has assumed quite extensive proportions since 1905, when it 
first developed on a scale of any importance. Shipments are made 
by way of the regular steamship lines from Juneau, Petersburg, 
Wrangell, and Ketchikan. The fish are eviscerated and are packed 
in crushed ice in boxes holding on the average about 450 pounds. 
Shipments are made at all seasons of the year, and all species of 
salmon are handled. The greatly increased demand for kings for 
mild-cure purposes has very materially diminished shipments in a 
fresh state. A greatly increased number of dog salmon were shipped 
fresh during 1912. There was also a distinct gain in shipments of 
humpback salmon. 

Shipments of fresh salmon from Alaska in 1912 totaled 1,188,923 
pounds, valued at $87,463. This was a falling off of 736,649 pounds, 
valued at $21,459, from 1911. 

Marketed locally in Alaska.—The local consumption of fresh fish 
has assumed quite extensive proportions in Alaska. The chief dis- 
tributing point in this trade is at Juneau. So far as figures are 
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available, it is shown that about 50 per cent of the fresh fish mar- 
keted locally is halibut, approximately 35 per cent salmon, princi- 
pally of the king, coho, and sockeye species, and about 15 per cent 
is black cod, and in a small way a few miscellaneous fishes. Local 
prices for halibut and black cod run about 7 cents per pound, while 
salmon bring from 10 to 12 cents. The total quantity marketed is 
approximately 250,000 pounds of halibut, valued at $18,000; 150,000 
pounds of salmon, worth $14,000; and 100,000 pounds of cod and 
miscellaneous species, valued at $8,000; or a total of 500,000 pounds, 
worth $40,000. 

Freezing.—There were four plants in southeast Alaska this year 
where salmon were frozen. These were the shore stations of the 
Taku Canning & Cold Storage Co. at Taku Harbor, J. Lindenber- 
ger (Inc.) at Craig, and the New England Fish Co., at Ketchikan; 
and the floating cannery and cold-storage ship, William H. Smith, 
operated by the Weiding & Independent Fisheries Co., at Saginaw 
Bay. 


SALMON FROZEN IN ALASKA IN 1912. 


Species. Pounds. | Value. 
Cola SEPT Baa eA SSaSASE S RES EAS OS Be BICC EOI CRIs Sire pn pn eae tie a or Me | 214,175 $11, 675 
WorwalmMON Iss eee tek ses lace comet ace a eSATA SLES ca toecg (he ebcntimcceenls oo 230,798 8, 006 
RG PIS LITO Meret cers ctelseleaciane sans Desens cate aoaceee tesa iarearen a waas Anis, Anise nena aise 6,070 606 
BIRO Ue lictetterelatalateie ty ateiaiaiernisielaeist- sini ae ae ae ae ee males see er nates eee mse = access Sayer 451, 043 20, 287 


MINOR PRESERVING PROCESSES. 


Special products —The Revilla Reduction Works, established at 
Ketchikan late in 1910 for the purpose of preparing oil from shark 
and dogfish livers, suspended operations after one season because of 
a shortage of raw material, and in 1912 under the name of the 
Revilla Fish Products Co. began operations as a cannery for the 
preparation chiefly of special fishery products. The company also 
engaged in the canning of red salmon. The special products included 
(1) fish pudding; (2) smoked salmon loaf, made principally from 
mild-cured king salmon; (3) smoked fish loaf, of which cod and hali- 
but are the chief base; (4) deviled halibut; and (5) canned halibut. 
Cereals, oils, and spices are used in the preparation of the first four 
items, and in each case the finished product is both patatable and 
thoroughly wholesome. This company is the first to engage in the 
preparation of these products. During 1912, the first season, the 
output included 1,925% cases of fish pudding, valued at $11,550; 
2,157° cases of smoked salmon loaf, valued at $8,628; and 1,135? 
cases of smoked fish loaf, valued at $4,540. The sutput of canned 


a Each case represents forty-eight 1-pound flat cans. 
b Each case represents forty-eight }-pound flat cans. 
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salmon and halibut is included in tables appearig elsewhere in this 
report. 

Beleke—For a number of years past it has been the custom to 
prepare at Kodiak and in a lesser way at other places a very pala- 
table product known locally as beleke. This was made from the 
backs of red and coho salmon the bellies of which were salted. The 
preparation of beleke was suspended this season chiefly by reason of 
the establishment of a cannery at Kodiak. 

Salmon bellies and ukalu—It is noteworthy that practically no 
salmon bellies were put up in Alaska this year. The law requires 
that the remaining edible portion of the fish shall be utilized to 
avoid wanton waste, and as this is not always easy of accomplish- 
ment at a profit and involves considerable labor, the incentive to 
prepare salmon bellies is much lessened. It is a common practice 
to dry the backs of the fish thus used, and the resulting product, 
designated as ukalu, is used as dog food, also for fox food at the fox 
ranches. The market for ukalu is entirely local. 

Kippered salmon.—A most delicious product, designated as kip- 
pered salmon, is put up in a moderate way on the Pacific coast. It 
is prepared by lightly smoking mild-cured king salmon, often of the 
white-meated variety. The very attractive quality of this product 
merits a wider market and an extension of the industry to Alaska. 


HERRING FISHERY. 
GENERAL CONDITIONS. 


The herring is an incredibly numerous fish that is found in the 
waters of Alaska at all seasons of the year, but more particularly 
during the winter and spring months. The réle played by the herring 
is of diversified character. It is a valuable food fish, the Orient 
being the chief market at present for the Alaska product; it is the 
making of the halibut fishery on account of its use for bait; it is 
utilized extensively in the manufacture of fertilizer and oil, a practice 
that probably will be discontinued by legal mandate in a few years, 
and the herring also is consumed in enormous quantities by other 
fishes. 

At first thought it might seem that these heavy drains would soon 
diminish the supply of herring almost to the point of extermination, 
but such is not the case. The history of the herring fishery the 
world over, and particularly of northern Europe where it has been 
prosecuted vigorously for generations, demonstrates the fallacy of 
the claim made by some that there has been a constant and appreci- 
able decline in the supply of herring. There are occasional instances 
of the more or less temporary disappearance of the large runs, as for 
example, at Nanaimo, British Columbia, where a few years ago 
enormous quantities of herring were taken by Japanese fishermen 
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and the fish seemed to disappear almost entirely for a time. It is 
now reported that the run has again resumed heavy proportions. 
Whether the temporary diminution was caused by heavy catches or 
whether it resulted from the generally recognized natural tendency 
to cycles in the runs of fish, showing lean as well as full periods or 
years, can not be answered definitely. But in the light of past 
experience, it would seem safe to ascribe conditions in the Nanaimo 
region more especially to the latter cause. 

In Alaska it is said by some that herring are no longer as numerous 
as they were a decade ago, and the absence of large runs from Gasti- 
neaux Channel is cited in support of this contention. Undoubtedly 
it is true that Gastineaux Channel has shown but comparatively 
limited numbers of herring during the last few years, but this is not 
heard with reference to Auk Bay or other near-by waters well known 
for herring. It may be reasoned that the cycle theory—the periodic 
preference shown by fish for certain waters—is the chief cause of 
present conditions in Gastineaux Channel. It is said by an old-time 
resident of the region that from 1885 to 1890 there were almost no 
herring in Gastineaux Channel, while for a few years thereafter the 
runs were moderately good, and in 1901 and 1902 they appeared in 
large numbers. Since that time an occasional school has been seen. 
It should be noted that at no time has this body of water been 
recognized as a regularly heavy producer of herring. For 25 years 
or more there has been a deposit of stamp-mill tailings in Gastineaux 
Channel, but the quantity of detritus therefrom which is not dis- 
persed by tidal action is so limited, relatively speaking, that it 
scarcely can have had much effect upon the runs of herring, at least 
up to the present time. ; 

There is need of regulation and the prevention of wasteful practices 
in the herring fishery even as in the case of the salmon fishery, not- 
withstanding that the runs of herring are heavy and that their 
prolific breeding habits make the danger of depletion less imminent. 
In this connection, citation is made of the doubtful practice of the 
Indians at Auk Bay and other places of putting brush in the water 
each spring during the spawning season for the purpose of securing 
herring eggs which they dry and make use of as a food delicacy. 
The adhesive tendency of herring eggs makes it an easy matter to 
thus secure large quantities with but comparatively little effort. 
Countless millions of eggs are in this manner destroyed by the Indians. 
It is doubtful whether this practice of the Indians should longer be 
permitted. 

The herring industry is confined largely to the southeastern part 
of Alaska, though of late considerable activity has developed to the 
westward in the region of the Shumagin Islands. In the south- 
eastern section the work has centered at Juneau, Killisnoo, Peters- 
burg, and Ketchikan. At Juneau and Petersburg it is chiefly for 
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bait purposes that herring are handled; at Killisnoo there is a plant 
for the manufacture of fertilizer and oil from herring; while at 
Ketchikan large numbers of herring are handled during the winter 
for the Oriental export trade. Also at Ketchikan the New England 
Fish Co. freezes a large quantity of herring for halibut bait. The 
heaviest catches of herring are made in the Behm Canal region, 
particularly in Yes Bay and Spacious Bay. A new plant for handling 
herring was erected this season on the latter body of water. Though 
nominally an American organization, this was largely controlled and 
operated by Japanese. Another company used the barge America 
in these waters for herring operations. In this region the herring 
are caught by means of purse seines. In central Alaska several 
hundred barrels of herring were salted at shore stations on Simeonof 
Island, operated by Ross Boye and by the Union Fish Co. Herring 
are taken in this region by means of gill nets. 

Much difficulty has been experienced in utilizing herring during 
the summer months when they are filled with the so-called “red feed,” 
a small crustacean which causes rapid decomposition once the fish is 
removed from the water. Even the use of salt will not entirely arrest 
this deleterious influence. Capt.A.W.Thomas, of Ketchikan, who con- 
ducted bait herring operations at Port Walter, tried the plan of hold- 
ing herring alive for a time in several inclosures. At the end of three 
days the objectionable ‘‘red feed” had entirely digested and the her- 
ring were in good condition for bait or food purposes. An extension 
of this idea will work a distinct benefit to the herring industry. 

The popular agitation against the use of herring for fertilizer and 
oil still continues. The chief objection comes from the halibut fish- 
ermen who claim that their supply of bait is endangered. ‘This 
contention is open to serious question, yet it possesses some merit 
and at the same time is a distinct majority plea. Under these cir- 
cumstances and for other reasons it appears no more than proper 
that after allowing present operatives from 5 to 10 years in which to 
bring their business to a close it should be made unlawful to use food 
fish, other than the waste portions thereof from canneries or similar 
establishments, in the manufacture of fertilizer or oil. 

It is interesting to note, however, that in the manufacture of fish 
fertilizer the product is applied to the soils, and thereby crops are 
greatly improved. From this point of view it may be said that the 
herring thus converted are after all utilized as food products, though 
in an indirect way. 

The Alaska herring is marketed but little except in Pacific coast 
regions. It is said by the trade that present freight rates prohibit its 
exploitation in farther distant sections. Most of the product is now 
sold in the Orient, but difficulties in the way of satisfactory trans- 
portation arrangements have retarded the development of this 
almost unlimited field. 
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STATISTICAL SUMMARY. 


The statistics show a very substantial develépment of the Alaska 
herring fishery during 1912. There was an increase of 27 per cent in 
the number of persons engaged, an increase of 14 per cent in the 
investment, and a gain of 18 per cent in production. 

The total investment in the herring fishery in Alaska in 1912 was 
$338,890, of which $336,860 was in southeast Alaska and $2,030 in 
central Alaska. This is an increase over the investment of the 
previous year in southeast Alaska of $50,940 and a decrease for 
central Alaska of $7,270, or a total increase of $43,670. 

There were 339 persons employed this year, a gain of 74 over 1911. 
A noteworthy feature is the increase in the number of Japanese from 
38 In 1911 to 52 in 1912. 

The total value of the products amounted to $239,278, a gain of 
$37,369 over 1911. There were notable increases in the preparation 
of herring for both food and bait purposes, but there was a marked 
decline in the use of herring in the manufacture of fertilizer and oil. 


INVESTMENT IN THE HERRING FISHERY IN ALASKA IN 1912. 


Items. Southeast Alaska. Central Alaska. Total. 

Fishing vessels: Number.| Value. | Number.| Value. | Number.| Value. 
Steamers and launches..............-- LU S48 SOO seem cemia nel th cicrcrs< ll $48, 800 
Monnageresceashesc secs sce NOE: Pease =| ea seaters = cial cee erele'sies TGA oe Ree 
Shi Tha Vere Ses Sirah 3 see SAS eee eer 1 2050005): econe- | a5sneceee il 20,000 
Monmagets 2 Mists soos a awe cea = 1 ORT eerie oe ch ollSeencooacs||Seoussceoc 15939) eE eee 
aurniches under ditOnSo.6s6.05-5-<cnc ene oe 19 TGF O00h | een etc acl eee > See 17,500 
Boatsssatliand ‘roweoccecee: cee ne =o sicie eles ai 50 2,769 4 $400 54 3,160 
COM See ee ais oleate ees ccinn sessed ss Smite 13 (S00 ee sc see eect ten- eee 13 7,300 
Piledriverss: ose sssec ste ses lace cose es 2 D200) |oSsece caste lee 2 1, 200 

Apparatus: 

VaGseines i.tc esas ee Soe ea eeee Z 600 2 1,000 a4 1,600 
IBUITSOISCLNCS se eiseice sate esis asta sieteisicie i= 26 T5200 Wore Sereteiesie)| siaistelere l= Ac b 26 17, 200 
GHINMets Riese eso sche Sao sek See LR SSCA Sola Se 12 630 e12 630 
IMR ORS RVG SeA sor gascuedne apaccodaanae 1 1000 5| Racca setae clemigcece cl 1 1,000 
Gashtéa pital. o: 23 2 os esc. eee Bele et ONDOO"| Pe eaeetgece|enccinecics laccieyemce > 110, 500 
Shore and accessory property.......-----.-|---------- VEO} O00: | 2s scea = |aa-ciceeces|osem need 110,000 
sO Galen sels See ice oaa ciao sine eee ane BOO, GOUU|l ase aecicine 2 ORO Mae eee ote mice 338, 890 


a Aggregate length of 1,500 yards. 6 Aggregate length of 9,580 yards. c¢ Aggregate length of 1,700 yards. 


© Persons ENGAGED IN THE ALASKA HERRING FISHERIES IN 1912. 


Southeast Central 


Occupations and races. Tas Naas Total. 

Fishermen: 
WYIteSE Se aso ace ee oa ose Debs tewid sinc Gye seat Ges asemeetee eee 112 8 120 
rv tarishes | somes seo nee aes ocete saa c sos etewce pees ceioese ees esise 20 ene cies cece 20 
deversesGh at Jeocs doce see aes Ona obs Coc DONOR Oanos DOOD AL aSOESOADe SD ii |Eraeo etree) 30 
162 8 170 

Shoresmen: 
AVVA EGOS ercteeterctarstete stotetetcloters ieee om wicieleicieicises eleinte otc ee icloeletersielmelsion eleeiers 1S16 |Pesecceseee 131 
(GbE RO He ao Sac Gab Se eace pte? ROSE et OEE ORT RET AC baneEOne: coEedoe 14 lw aehieiegaae 14 
VapAHeSOseeeeeese ee eene at ocascace stems ce cece ocesesnes ccccemeac Pl (BS A ane 22 
1G7n | seers aesec 167 
TETansPOLLers:, Wl tesen canes sete ene cee seceee ere neem acesccceece Dee aeececce Z 


AGRE SEEN CE CO) Gah wattle late eliorate oto etelete nie nralerslaelnieieicisieleisiats eeiseteete aia ieict= 331 8 339 
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Propucts OF THE ALASKA HERRING FISHERIES IN 1912. 


Products. Southeast Alaska. Central Alaska. 

Herring: Quantity. Value. | Quantity.| Value. | Quantity. Value. 
Fresh, for food.........- poundss3| 40415000 109 $40, 740) Seee ee 8.) eco tatters 4,041, $40, 740 
Hresh; for baits... ..cseees do...-| 3,624,000 ZT OTS eb eee oa te eeites oe 3, 624, 000 27,075 
Frozen: for food ss. ccs dozees 13, 550 150.) ee Bee ee eee 13, 550 150 
Hrozen*or baits. ss... 22s6- do 700, 000 7,500 40, 000 $400 000 7,900 
Pickled, for food.......-. barrels. . 3, 253 22, 570 604 4,896 3, 857 27, 466 
Pickled; for baits. 0.0.2... dose 2, 270 AXGO0N 2 2ke ee: Celanese See 2, 270 , 600 
Dry-salted, for food....- pounds..| 4,204, 846 AQ 5947] Boe eects te see aes 4, 204, 846 40, 947 
Heriilizer cys see tene eee do....| 2,580,000 SSi00) ESSE Sey. cc eee ee os 2,580, 000 38, 700 
(6) eS eee ee ee gallons 235, 000 51; 7O0n 2h Be Sra Seca ee 235, 000 51,700 

Total s.2Ssss coho scirsaecce see aoe (ch Soseeeesee 233; 982i eae taser 5,296 | 15,444,523 239, 278 


HALIBUT FISHERY. 
GENERAL CONDITIONS. 


The halibut fishery of Alaska has been of gradual growth, but had 
already assumed large proportions before any regular statistics were 
compiled, owing to lack of facilities in the Bureau. It is, moreover, a 
baffling subject for statistical report, because it is conducted in con- 
nection with the halibut fishery of the Pacific States in such a way that 
accurately to separate investment and number of men employed is 
not feasible. Furthermore, many men in Alaska fish for halibut 
during part of the year, for salmon during another part, and perhaps 
follow other occupations at other times. Statistical tables for the 
Alaska halibut fishery must therefore be interpreted with allowance 
for this factor of error. 

The fishery divides itself essentially into two branches, one con- 
ducted in inland protected waters, the other at sea. The former is 
carried on by small vessels, largely owned in Alaskan territory, and by 
vessels out of Puget Sound ports, the catch not landed at any point 
in Alaska. 

The sea fishery for halibut is prosecuted in extra territorial waters, 
that is, outside the 3-mile limit and adjacent to British as well as 
American jurisdiction. Part of this catch is landed at Alaskan 
points and shipped on regular steamers; another part is taken directly 
to Vancouver or Puget Sound points. 

The season of the halibut fishery in Alaska is chiefly the period from 
September until May, though in recent years a number of vessels have 
fished continuously throughout the year for the freezing plants of 
southeast Alaska. Most of the winter catch is shipped fresh to Puget 
Sound ports for delivery thence to eastern markets. 

The power schooners comprising most of the halibut fleet come 
principally from Puget Sound. They arrive in September and stay 
through the winter. Until recently, Frederick Sound, Icy Strait, 
and other inshore waters have been good halibut grounds, but now 
catches are very largely from outside waters. Trawls are set at 
depths varying all the way from 10 to 300 fathoms. 
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The fact that most of the halibut are now caught farther offshore 
has resulted in a decline in the small power boat fishery. Reference 
is had in particular to the considerable number of small craft under 5 
tons manned by Indians and others that fished the more protected 
inshore waters. Larger boats with more extensive equipment are 
needed for open-sea fishing. 

The floating warehouses which have been used at Scow Bay for 
handling catches of halibut were last winter moved to Petersburg. 
This place is several miles nearer the fishing grounds and is a con- 
venient point for shipment by way of the regular steamship lines. 
It is also convenient by reason of its accessibility to an almost unlim- 
ited supply of glacier ice, free for the taking. This feature has like- 
wise helped to make Juneau a popular halibut center. At Ketchikan 
artificial ice has been available at nominal cost, and since no time is 
lost in handling, is probably as cheap in the long run as ice from the 
glaciers. 

The strike of halibut fishermen on the steamers, also a succession of 
storms which kept the smaller craft in port much of the time, greatly 
lessened the receipts of halibut during November and December. <A 
great increase in price resulted, as much as 10 cents per pound being 
paid for some fares before the end of the year. The effort to man 
the steamers with fishermen imported from the East did not prove 
successful. 

The lack of bait has at times been a serious problem in the halibut 
industry. The solution seems to lie in freezing a sufficient quantity 
during the winter months when herring are plentiful to last throughout 
the season. Frozen bait is as good in every way as fresh bait. The 
use of salt bait has never been satisfactory. 

The schooner Metha Nelson (399 tons) was operated again this 
year, in the vicinity of Kodiak Island, as a floating cold-storage plant. 
Although the eruption of Mount Katmai on June 6 interfered with the 
work, a good catch of halibut was frozen for delivery at San Fran- 
cisco. During the summer the Weiding and Independent Fisheries 
Co. operated the ship Wiliam H. Smith in southeast Alaska as a 
combination floating cannery and cold-storage plant. In addition 
to canning salmon, both halibut and salmon were frozen. . The Taku 
Canning & Cold Storage Co., located at Taku Harbor, engaged in 
freezing halibut in addition to its principal business of canning salmon. 
This concern has two sharp freezers and storage capacity for about 
half a million pounds of halibut. 

The Revilla Fish Products Co. was engaged at Ketchikan for the 
first time this year in the canning of special fishery products, among 
which was an attractive article designated as deviled halibut. This 
was made from halibut, cereals, and other materials. The com- 
pany also put up a few cases of canned halibut, as well as salmon 
products, the latter being shown elsewhere in this report. 
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During the spring of 1912 the cold-storage plant of the New 
England Fish Co. at Ketchikan was increased to nearly four times 
the capacity of the original plant built in 1908. The total capacity 
is now 6,000,000 pounds, and there are facilities for handling 100,000 
pounds daily. This is one of the largest plants in the country 
devoted exclusively to freezing fish. 

The process of freezing halibut in Alaska is conducted in a manner 
which insures a very high-grade product. The fish are brought in 
carefully packed in ice. They have been eviscerated aboard the 
vessel at the fishing grounds the same day of their capture. As 
soon as landed they are beheaded, weighed, and thoroughly washed, 
to go immediately to the sharp freezers, where they are placed on 
trays and frozen hard for 24 hours in a temperature of from 10° to 
20° F. They are then dipped in fresh water four or five times, 
giving a glazing or coating of ice about one-sixteenth inch thick. 
The temperature of this room is held approximately at 12° F., as are 
also the storage rooms, where the fish are stacked up like cordwood 
to be held awaiting shipment. 

Preparatory to shipment, the fins are trimmed off and the fish 
are reglazed by one dipping chiefly for the purpose of covering the 
cuts made in the trimming process. After this each fish is wrapped 
separately in a sheet of vegetable parchment, around which is put a 
sheet of smooth finish manila wrapping paper. The fish are then 
placed in substantial boxes of about 370 pounds capacity. These 
boxes are lined with the same kind of paper used as the outside 
wrapping for each fish. 

The boxes are then put aboard steamers and placed in cold storage 
compartments. Upon arrival at Seattle, or other terminal, some 
three or four days later, they are loaded into refrigerator cars pre- 
viously cooled for 24 to 36 hours, and are dispatched at once to the 
distributing centers, chiefly in the larger eastern cities, and par- 
ticularly in the New England States. 

As thus handled the frozen halibut from Alaska are thoroughly 
wholesome, and with the careful methods now usually followed by 
the distributing agents and retailers a first-class food product is 
assured the consumer. 


STATISTICAL SUMMARY. 


The statistical tables for Alaska heretofore published have not 
included certain steamers nor their catch from Alaska waters landed 
for convenience at Vancouver or Seattle. There has also in the past 
been a segregation of operations into a vessel catch and a shore 
catch. These features have been modified in the present report to 
include all vessels fishing Alaska waters, and no differentiation is 
now made between the so-called vessel and shore catches. 
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The total investment this year amounted to $2,036,050. The gain 
from the investment of $1,194,000 in 1911 is due chiefly to the addi- 
tion of figures formerly omitted for vessels landing their catch with- 
out passing through Alaska ports. An increase has been noted in 
the valuation of shore and accessory property. 

The total number of persons engaged in the Alaska halibut fisheries 
in 1912 was 1,038. The figures for 1911 show 651 persons, but those 
engaged on steamers and in part the so-called Puget Sound fleet 
operating in Alaska waters, were omitted. It is safe to say, however, 
that there was a considerable increase in the number of persons 
engaged, owing to the construction of a new steamer and the addition 
of quite a number of schooners to the fleet. 

In 1911 the prepared weight of the catch in Alaska waters was 
19,714,950 pounds, valued at $940,858. This includes the catch of 
the Puget Sound fleet, with the exception of the steamers. In 1912 
the total production was 16,896,743 pounds (inclusive of the steamer 
catch), valued at $927,502. Although there was a material decline 
in quantity, the total value in 1912 was nearly the same as that of 
1911. The price in 1911 averaged 4.7 cents per pound, while in 
1912 it was 5.4 cents, an advance of seven-tenths cent per pound. 

The decline in production may be ascribed to the fishermen’s strike 
near the close of the year for an increase of from 1 to 14 cents per 
pound; also weather conditions were unfavorable to a large catch 
during 1912. In addition, it is recognized that the banks are becom- 
ing depleted. This means that operations must be carried farther 
afield each season in an effort to locate new grounds. No doubt 
another season or so will see a considerable invasion of the hitherto 
little known and unexploited banks of central Alaska. 


INVESTMENT IN THE ALASKA HALIBUT FISHERIES IN 1912. 


Items. Southeast Alaska. Central Alaska. Total. 

Fishing vessels: Number. Value. Number.| Value. | Number. Value. 
Steamers and power vessels ....... 105 | $1, 163, 000 1 $7, 500 106 | $1,170,500 
MOMMATOM Semele sesiceesseeiee Pa boanosbessec CA) Renoaboaae 3: | a sisieeinn eee 
ODA 656 Sonam SsasneHotonosh bcaccueacs 453,000 |......-.-- 1 OOO} Serratarsteiaie 454, 000 
IB ORES IC OLIGSHemmstece cere eine erie 345 17, 250 2 100 347 17,350 
Apparatus: Trawls and fishing gear...|...-.-..-- SU ER AR SS Ses 74010) | |aentipacese 68, 200 
Shore and accessory property........-.|.--------- SPS (N00 eB eocdad dledpoceesed | ososeaaae 325, 000 
Ro taletee acces eae ae eseoeeed|secsesesch 2,027,250: |... ote oe S800) |sereaecee- 2, 036, 050 


Persons ENGAGED IN THE ALASKA HA.LtBuT FISHERIES IN 1912. 


Southeast | Central | Western 
Races. Alaska. | Alaska. | Alaska. | Total. 
LWERILES Serer Mae mena Meena one aula aie Aa ar a ene aR 1,014 Zh Werte st 1,018 
INA TIVOS Hye betels picioicbeticidaicicetaielcté viclejetal-|-ifaiclo:aisle.aibic ale rstololaieino mone bts 12 5a Hye a sa oe 20 
MO tale esses e meee a ee ectonaie Lieciens Sotieeoeseamnstenat 3 1, 026 i bl Dee 1,038 
671° —13 5 
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Propucts oF THE ALASKA HALIBUT FISHERIES IN 1912. 


Products. Southeast Alaska. Central Alaska. Total. 
Halibut: Pounds. Value. | Pounds.e| Value. Pounds.a Value. 

Wroshiy cee sete eose eke ee 13351306, [$606,731 |) S.20ee os ae 13,351,306 | $696,731 
RrOzens 32 See eee ey Gate 3,281,190 | 212,066 | 140,415| $7,722 | 3,421,605| 219,788 
Mletcheds 126 Uae Went eas 72,776 St GBM teehee Ae ee eae 72,776 3, 638 
DEyisalteds cosmo oui eae ae 10, 000 500s) bee coal ee ec eee 10, 000 500 
Smoked2 . oss. esas tet estes 400 1 PAU eee seas See aera se 400 120 
Deviled se eee ie. Hees pce: b 39, 840 RTO (OS PO A SE 39, 840 6, 640 
Cannéd :-o3sc5323 seat eet c816 fo) eStats eee eerie 816 85 

Totalte 226 220. $40 Shee Se 16, 756,328 | 919,780 140, 415 7,722 | 16,896,743 927, 502 


a Prepared weight. 
b Represents 1,660 cases, each containing 48}-pound flat cans. 
c Represents 17 cases, each containing 48 1-pound flat cans. 


Sratistics oF ALASKA Hatiput FisHerres, 1905-1012. 


Fishery in Alaska territory. Vessel fishery in extraterritorial 


waters.@ 
Years. 

Menem-| Invest- | Pounds of WESeae Invest-| Pounds of 

ployed. ment. halibut. * | ment. halibut. 
11 eRe RSS ene ee oCnes see 276) | $95: 980), :45:675;,900))| cf oreo eee o.nrai sys | ketone aot See eine 
196A S255 - ceeh sa oe ELA SAS 304 106, 702 4, 245, 644 23 |$55, 645 | 62,002,670 
THY (ea eee ee SSEL OR Puente eS 591 | 164,126] 4,487,618 30 | 64,050] 2,640, 489 
GOS Soe Fe TIS SAR se sae ae 395 340, 825 5, 662, 006 25 | 56,730 1, 527, 674 
OOO A Sie aioe eisretne ey saicisetere eee seis 281 340, 032 pee ete 77 IN eee Is cecoeeee een seos 2, 259, 529 
AOTOL ET EEL ee ei tee Baa see 829 |1, 258,004 | 21, 630, 289 60 |852, 080 4, 414, 555 
AQT 552 eos see oe ee ea (SpE Ge Cy ey tal eay ERG? All PR Roe aeconesscllcoonconc b 2,399, 379 
iO RPE yee es Sieh ek ee ee SD eee be eee 103827036; 050 {EUG 8969743112 on. col ecce cm eins |= cae ental Meets Ee 


a A number of steamers from Puget Sound in addition; catch not known, 
b Dressed or prepared weights. 
¢ Inclusive of the steamer catch. 


COD FISHERY. 
GENERAL CONDITIONS. 


The commercial fishery of Alaska other than whaling had its real 
inception in the operations of cod fishermen. This work dates back 
almost to the middle of the last century when schooners were dis- 
patched from San Francisco and returned with fares of cod from 
Alaska, equal or even superior in quality to the well-known cod of 
the eastern coast. From the early sixties to the present day Alaska 
has constantly maintained a prominent position in meeting the 
demand for this staple food fish. The cod fishery is now fourth in 
relative importance of the fisheries of Alaska, being exceeded by the 
salmon, halibut, and herring operations, unless account be taken. 
also of the unusual spurt shown by the whale fishery this year. 

Cod operations in Alaska are conducted almost exclusively by 
firms having their headquarters in Washington and California. The 
three San Francisco companies have a number of shore stations at 
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the Shumagin and Sannak groups of islands. These are supplied by 
dory fishermen, and when a sufficient accumulation is made the catch 
is sent to the States on sailing vessels. Five of these transporting 
vessels were engaged during 1912. The Puget Sound. companies 
obtain their catch entirely by means of offshore vessel operations. 
The Pacific Coast Codfish Co.’s schooner operated in the vicinity of 
the Shumagins, and the two vessels of the Matheson Fisheries Co. 
fished entirely in Bering Sea. 

The Western Codfish Co., with headquarters at Seattle, discon- 
tinued operations at the conclusion of the 1911 season. The schooners 
Maid of Orleans and Vega, which this company sent north in 1911, 
were operated this year by the Matheson Fisheries Co., of Anacortes, 
Wash., and the Union Fish Co., of San Francisco, respectively. 
Headquarters of the Blom Codfish Co., formerly at Tacoma, have 
been transferred to the Seattle office of the Kildall Fishing & Pack- 
ing Co. 

Operations in Alaska this year were not of a particularly satis- 
factory character. The catch was much curtailed on account of 
inclement weather when it was impossible to fish. Casualties were 
unusually heavy, no less than eight fishermen being lost. In addi- 
tion, the mate of the schooner Joseph Russ lost his life when that 
vessel was wrecked on Chirikof Island, April 21, 1912, while en route 
northward to begin the season’s work. This schooner was operated 
by the Robinson Fisheries Co., of Anacortes, Wash. 

Considerable attention was devoted to the preparation of stock- 
fish, which is a hard dried form of codfish. This work was carried 
on by Messrs. John H. Nelson and R. H. Johnson, who have shore 
stations at Squaw Harbor, on Unga Island. This feature of the 
work is conducted during the colder part of the year. Stockfish are 
generally shipped in bales. 


SHORE STATIONS. 


Shore stations were situated as follows: Alaska Codfish Co.: Unga, 
Baralof (Squaw Harbor), and Kellys Rock (Winchester), on Unga 
Island; Companys Harbor and Moffats Cove, on Sannak Island; and 
Dora Harbor, on Unimak Island. John H. Nelson: Squaw Harbor, 
Unga Island. R.H. Johnson: Squaw Harbor, Unga Island. Pacific 
States Trading Co.: Northwest Harbor, Little Koniuji Island. Union 
Fish Co.: Pirate Cove, Popof Island; Northwest Harbor, Little 
Koniuji Island; Pavlof Harbor and Johnson Harbor, on Sannak 
Island; Sanborn Harbor, on Nagai Island; Simeonof Harbor, 
Simeonof Island; and Unga, on Unga Island. 
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ALASKA CODFISH FLEET, 1912. 


The following fleet of sailing vessels from California and Puget 
Sound engaged in Alaska codfish operations this year: 


Net 
Names. Class. ton- Operators. 
nage 
Wanye WbarG sere eein'=sieclseei- Schooner.....- 252 | Matheson Fisheries Co., Anacortes, Wash. 
Maid of Orleans 5.---<s---<-=-|----- (oer striae 171 o. 
TIC OS eee eee tare sic sees | aerate Gove asses 220 | Robinson Fisheries Co., Anacortes, Wash. 
Joseph Russ @ sen seers hese (lo Seas 235 Oo. 
MGreUMa oases oes Sebo cs ccee eae dorss 328 138 | Blom Codfish Co., Seattle, Wash. 
TohnypAy oe census scisce clteeea| mace dO sec sce 235 | Pacific Coast Codfish Co., Seattle, Wash. 
GHEE Sono caeoureeennasopaccd obaac GOneeseaee 233 | Union Fish Co., San Francisco, Cal. 
Sequoia 0 sess eete nese sees eee do ssos222- 324 Do. 
Galilee Det eo. toe ssse cease Brigantine. ..- 328 Do. 
Wie Dimond asses eee oaeeees Schooner..---- 376 | Alaska Codfish Co., San Francisco, Cal. 
John’ D ~Spreckels Oy. .-2- 522232 2--- Goseeeee-- 253 Do. 
City of Papeete......-.-...-.. Barkentine.... 370 Do. 
Otte jord=t sees. cece ses Schooner. ..--- 247 | Pacific States Trading Co., San Francisco, Cal. 
Bertha, Dolbeere ss esas. me |e ees (CKO Sear 230 Do. 
a Wrecked Apr. 21, 1912. b Transporting vessels. 


The statistics relating to the foregoing vessels are included in the 
tables. Heretofore figures for vessels have in part been omitted. 


STATISTICAL SUMMARY. 


The total investment in the cod fishery in Alaska in 1912 was 
$274,674, as against $215,670 in the previous year. ‘The number of 
persons engaged was 485 (347 fishermen, 83 shoremen, and 55 trans- 
porters), as against 284 in 1911. 

Practically the same number of persons were engaged this year as 
last. The apparent increase from 284 in 1911 to 485 in 1912 results 
from the fact that the vessel fishermen and employees are now in- 
cluded in the statistical tables, which was not previously done. 

The catch totaled 8,064,853 pounds of prepared products, valued 
at $218,268. This includes both vessel and shore station catch. 
The combined figures from these two sources in 1911 amounted to 
11,305,288 pounds, cured weight, valued at $330,030. It will thus 
be noted that 1912 shows a decrease of about 35 per cent as com- 
pared with 1911. Stormy weather and the loss of one of the fishing 
vessels had much to do with the decline. 


INVESTMENT IN THE Cop FISHERY IN ALASKA IN 1912. 


Items. Number.| Value. Items. Number.| Value. 

Transporting vessels: IBOATS WTO Wises aor Sesame came cer 360 $10, 920 

Steamers and launches.... 3 $21,000 || Apparatus: 

Monnape ease seeecee ea (i:1 PARSE eote and! inese 5. ceecsceetces|peincsceice 3,004 

Outiitis sere nsec salecs ee neeee 3, 500 Mrawililines)...2 52. -4 eee teee-oaeee 150 

Launches under 5 tons. .-- 2 2,600 ||| \Cash\ capitals 2.5. 222-csee sere alae eee eee 50, 000 

Sailing vessels........-.-- 5 44,000 || Shore stations and accessory 

MOonnaees ase. senor esse ese: A OO8 i Hetenenaee property sc... ses sacco can scelteoeeemee 66, 500 
Wishing vessels. ssoo5 jas smis= ail 73,000 | -— — - 

Tonnage. ced.0 )seeescie2- AR 2SON | peieiatelelsie late Total’. sedan sacecsese| seer eee 274, 674 


EU Uae eee 


a Includes 2 small sailing vessels used locally; tonnage, 31. 
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There were 485 persons engaged in cod fishery operations in 
central Alaska during 1912. 


Propucts oF ALASKA Cop FISHERIES IN 1912. 


Prepared 
Products. weight. Value. 
Pounds. 
SEN Uy21G 18 9 Sey ey EASE 8 Ee oe ee eee a Se eet e ee et te ee Pens eee One pened Oe Oe Kee 8 See 8,017, 903 $215, 728 
Pickledss2) 5. re yao rate oe ican ets ts Si aaigie atolls ie sia ge Motos Renton ieee eee micas 900 60 
PRON SMES MPICKICU Chi acer os ates naw else see eak cpoicte mataelo aoe poe daaoc sea oad raeateebc ae 9, 100 682 
STOCKsih SHER Sone bem asec tec cers niga cmetee aun cee cies ohiaceciewe stew emem abo cteeelbiesies 36, 950 1,798 


Filta bea Peter eter Rtas 8S AO ek Ce Aenea era Ae St: AS at See 8,064,853 | 218, 268 


WHALE FISHERY. 
GENERAL CONDITIONS. 


Unusual activity marked the shore-station whaling industry in 
Alaska waters this year. In addition to the Tyee Co., which has 
operated several seasons, the Alaska Whaling Co. and the United 
States Whaling Co. entered the field in extensive manner. A general 
discussion of the work of each company will be given below. 

Unfavorable weather conditions, which much of the time made it 
impossible to hunt, also the failure to take a better proportion of 
the more valuable sperm and sulphur-bottom varieties, resulted in 
an unsatisfactory season. Moreover, the market for the finished 
product was not as strong as anticipated. In order to put the 
business on a better basis, arrangements ought to be made to utilize 
every portion of each whale killed instead of only the oil and bone, 
as is chiefly the case in Alaska at present. 


TYEE CO. 


The Tyee Co. operated only one killing boat this year, the Tyee 
Junior (71 tons). The hunting was farther offshore, attention being 
directed almost wholly to the capture of the larger whales—sperms 
and sulphur bottoms—which are much more profitable to handle. In 
addition to the Tyee Junior, the fleet consisted of the schooner 
Allen A (266 tons) and the unrigged vessels Diamond Head (952 
tons) and Fresno (1,149 tons). The barge Sperm was also utilized. 
- The company’s shore station at Tyee near the lower end of Admi- 
ralty Island was not in use this season, the work being carried on 
instead at Whale Bay on the southwest shore of Baranof Island. 
All of the processing and work was done on the barges anchored in 
Whale Bay, where the whales were towed by the Tyee Junior. The 
change of base from Tyee was much more satisfactory by reason of 
the new location being nearer the whaling grounds. 
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The first whale was killed April 20 and the last September 22. 
One sperm and one sulphur bottom were lost durmg September on 
account of rough weather. The Tyee Co. operated for oil and bone 
fertilizer. No attempt was made this year to utilize other portions 
of the carcass, as in previous seasons. 


ALASKA WHALING CO. 


The Alaska Whaling Co., an organization incorporated under 
the laws of the State of Minnesota, operated for the first time in 
Alaska this season. <A station was established at Akutan Harbor, on 
the northern shore of Akutan Island. The latter part of May the 
Norwegian steamer Admiralen (998 tons) arrived from Sandefjord, 
Norway, with a cargo consisting principally of metal tanks and 
material for the shore station, and cannon, harpoons, lines, and other 
equipment for the two killing steamers Unimak and Kodiak (each of 
99 tons), which vessels were built at Seattle early in 1912. The 
Admiralen was equipped as a floating factory for the conversion of 
blubber into crude oil. 

Whaling operations were begun June 3 and continued until October 
21. The total take was 310 whales, of which 174 were males and 
136 females. The shore station was not ready until the first of 
July, until which time the blubber only was utilized aboard the 
Admiralen. At the shore station both oil and fertilizer were prepared. 

Unfavorable weather also interfered with the operations of this 
company, lessening the catch materially. The bark Hadyn Brown, 
under charter to the company, was wrecked May 12, 1912, on 
Montague Island, and seven lives were lost. The vessel was return- 
ing light in tow of the tug Pioneer, but during a severe gale it was 
necessary to cut adrift and the disaster followed. 


UNITED STATES WHALING CO. 


Another new concern to engage in whaling operations in Alaska 
was the United States Whaling Co., incorporated under the laws of 
South Dakota. A shore station was erected at Port Armstrong, on 
the southeast shore of Baranof Island; also the Norwegian steamer 
Sommerstadt (2,777 tons) was employed as a floating factory. The 
material for the shore station and the equipment of the three American- 
built whaling vessels used by the company arrived from Norway on 
the Sommerstadt about the middle of April. Three steam whaling 
vessels were built for the company during the past winter at Seattle. 
These are the Star J, 133 net tons burden, and the Star IJ and Star II, 
each of 97 net tons. A whaling gun is mounted at the bow of each as 
in the case of similar vessels employed in the same work. 

On July 14 the Sommerstadt, in company with the Star IT and the 
Star III, left for Sanborn Harbor, on the west shore of Nagai Island, 
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and remained in that section until September 17, capturing 9 sulphur 
bottoms, 144 humpbacks, and 31 finbacks during that time. The 
reduction process was conducted aboard the Sommerstadt. The Star I 
continued to operate in the vicinity of Port Armstrong, delivering 
the whales to the shore station. 

The total number of whales taken by all three vessels for the season 
was 314, of which 143 were males and 171 females. Operations were 
begun May 4 and continued until October 8. 

The floating boileries Admiralen and Sommerstadt, employed by the 
last two above-named companies, remained at anchor in the harbors 
mentioned, and did not cruise with the American-built whalers on the 
high seas to treat the carcasses of the whales as fast as taken. The 
latter course is the usual one, and was the original plan of the two 
new Alaska companies. A change was necessary, however, to bring 
the work in conformity with the laws of the United States. Officers 
of the customs service were stationed aboard the Admiralen and Som- 
merstadt, with authority to enter and clear the American-registered 
vessels used in hunting whales. 


SAN FRANCISCO WHALING FLEET. 


Operations of the San Francisco fleet in northern waters during 
1912 were not of an extensive or satisfactory nature. Of the vessels 
that went north in the spring, the schooner Lettitia (233 tons) arrived 
October 3 with 245 barrels of sperm oil; the bark Gay Head (252 tons) 
arrived October 24 with 54 barrels of sperm oil; and the bark John and 
Winthrop (321 tons) arrived October 25 with 35 barrels of sperm oil. 
The steamer Belvedere (339 tons), which sailed north in the spring of 
1911 and wintered in the Arctic, arrived November 1 with 900 barrels 
of oil and 32,800 pounds of whalebone, also a shipment of furs. The 
schooner Alice Stofen (17 tons) cleared on a whaling voyage May 16, 
but had not returned up to the end of the year. 

The power schooner Elvira (60 tons) arrived November 7 from a 
cruise in northern waters, during which 12 bowhead whales were cap- 
tured that produced 17,544 pounds of bone. The schooner Allen A 
(266 tons), which arrived from Alaska November 7, was employed in 
the interests of the Tyee Co.’s shore whaling operations. 

The steamers Herman (229 tons) and Karluk (247 tons) and the 
brigantine Jeanette (217 tons), which vessels were until recently 
engaged actively in whaling operations, did not sail this year. The 
following whaling vessels (steamers) were also laid up during the year: 
Beluga (409 tons), Bowhead (243 tons), Narwhal (389 tons), and the 
Thrasher (502 tons). 


NORWEGIAN VESSELS. 


The Norwegian whaling steamer Kit (247 tons), which was equipped 
in the dual capacity of floating factory and killing boat, attracted 
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considerable attention on Puget Sound early in the season by reason 
of efforts to get a clearance for a whaling voyage. There is no pro- 
vision for clearing a vessel of foreign registry from an American port 
to engage in whaling operations, hence the request was denied. The 
Kit finally cleared for the high seas, and cruised in northern waters, a 
fair catch of walrus skins, oil, and ivory resulting. No whales were 
taken. 
STATISTICAL SUMMARY. 


The total sum invested in the shore-station whaling operations was 
$1,140,831, the largest ever shown in this industry. The total number 
of persons engaged, including those employed on the auxiliary vessels, 
was 302, including 22 Japanese and 12 Indians. The value of the 
product was $293,295. 

In addition, whalebone was produced in western and Arctic Alaska 
to the extent of 11,317 pounds, valued at $18,012. This whalebone 
is from the right or bowhead whale and is much more valuable than » 
the ordinary baleen of commerce. The price, however, has been low 
this year. 

The number of whales taken in the shore operations in 1912 by the 
three important companies was as follows: 


WHALES TAKEN IN SHORE OPERATIONS IN 1912. 


Hump-| Fin- | Sulphur 


Companies. back:»| back. |:bottem| Sperm.| Total. 
Alaska Whaling Co.........---.----------+-++---+2--220ee--- 148 162. |e a es.cccratates | siare wie == 310 
United States Whaling Co..........------------------------- 163 72 70 9 314 
Tyee C0. ....------ 02 eee eee ene nee ee ene enter eee 4 1 42 14 61 
TO tal oe erases eee aaa = elnel=ys vials emlelniw sw wee mn(einlniaieisialiaar 315 235 112 23 685 


During the season’s operations it has been noted that the average 
number of barrels of oil per whale, according to species, is as follows: 
Sperm, 80; sulphur bottom, 78; finback, 30; and humpback, 25. 
By reason of the quality of oil produced, the sperms are much more 
valuable in proportion than the other species named. 

Figures relating to whaling, other than the shore-station operations, 
are not included in the statistical tables. 


INVESTMENT IN THE WHALE FISHERY IN ALASKA IN 1912. 


Items. | Number.| Value Items. Number.| Value. 


Vessels: Vessels—Continued. 
Steamersicc. 2 2c2-ce5-5-5- 8] $581, 435 Lighters and scows.....-- 4 $10, 742 
Tonnagessseenssee ae CBG Yh eae keer e Piledniversiss= =e <= see 2 2,000 
Launches under 5 tons.... 2 23612) ||P Velu col plantse seers.) esas seeeeeeeer 515, 518 
Sailing vessels.........--- 3 28, 324 |. 
Tonnage. ». <2 45-5 PALLY (Al Pepeaeance Total: ,.. aci sara oc dmewise acs seeceeeese 1, 140, 831 
IBOats) TOW 2.1262 toate 4 200 


nn ______—___— 
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Persons ENGAGED IN THE WHALE FisHERY IN ALASKA IN 1912. 


Persons 

Races. engaged. 

\WACHE SL ASE ER a Se eee ee Se eee ee eT ee ese ne ae 7 toe See ee, 5 ame eee eee A ea ome Oe Sa 268 
TINIE ES lo SB pSe ESO SSD ORE OS Soe GHB ROR AOA OS CSE eee et ee a Ne ree ee een 12 
Ua Pan econ seememe aa seer Saas testes acetal. melee ea aetsaectsia acicc ames metactesaascenee 22 
PRO LSI ER etre to eciels Seived = Satan de wa tasmasee ben seats sae che doa Mele toon co cdatce chee we abe bition 302 

Propucts oF ALASKA SHORE WHALING OPERATIONS IN 1912. 
Products. Quantity. Value. 

WIR OE oo ong aeseod Os cH eC ROO DO Ge MOEN OCDE SOCCER eC eSe enor Garererr gallons. . 928, 755 $285, 500 
Mertilizerns sect cee nace ani: se cakes cise vs scpivemce ch ewsicbidceddaml nedecsecen pounds. . 356, 000 3, 285 
Winale boner baleeMera wc wacac cctocec cn cstecticine sin-ccisecicneceecesceonese do:--- 70, 417 22, 522 
TOU bis 3 sae acess ORONO SESE EROS Eel ee ere pr en Sov | ene eae 311,307 


FERTILIZER AND OILS. 


Operations this year for the manufacture of oil or fertilizer or both 
from fishery products were conducted by the following: Alaska Oil & 
Guano Co., Killisnoo; Alaska Whaling Co., Akutan; United States 
Whaling Co., Port Armstrong; the Tyee Co., operating a floating 
plant in Whale Bay; W. H. Royden, with a floating plant; and the 
Union Fish Co., Shumagin Islands. The operations of the first- 
named company have been shown under the herring fishery, while 
the three whaling companies appear under the shore-station whale 
fishery. Mr. W. H. Royden operated the house scow Elliott in the 
region centering at Petersburg, and, in addition to salting salmon, 
prepared 21 barrels of fish oil, valued at $262. The Union Fish Co. 
put up 500 gallons of cod oil. This was an experimental undertaking 
to determine, if possible, whether it might be profitable later to take 
up the work on a more extensive scale. 


MINOR FISHERIES. 


TROUT FISHERY. 


The trout fishery of Alaska is not of great importance, relatively 
speaking, notwithstanding the fact that the dolly varden or com- 
monly-called salmon trout abounds. On account of its voracious 
habits the dolly varden is undoubtedly the most destructive natural 
enemy that young salmon have in fresh water. The suggestion is 
frequently heard that the Government ought to place a bounty on 
trout to aid in preserving the salmon industry. If practicable 
means could be found, it might be well to adopt this suggestion, for 
under present conditions trout are far less desirable in Alaska than 
salmon. This does not apply to the steelhead, for it is an excellent 
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fish, particularly for freezing, but unfortunately it is not numerous 
in the waters of Alaska. A total of 26,461 pounds of steelhead trout, 
valued at $2,645, were frozen during the year, chiefly by the Taku 
Canning & Cold Storage Co. 

Quite a proportion of the pack of the Midnight Sun Packing Co., 
from Kotzebue Sound waters, was made up of dolly varden trout. 
The Alaska Packers Association also put up a few cases of this same 
species. Canned dolly varden trout lack the pmkish or red color 
demanded by the trade in products of this character from Alaska; 
also the flesh when canned is not as firm as salmon. There appears 
to be no immediate prospect of much development in the canning of 
trout in Alaska. . 

The following products of the trout fishery were reported during 
1912: 


Propucts OF THE ALASKA Trout FISHERY IN 1912. 


Sections and species. Fresh. Frozen. Canned. Pickled. 
Southeast Alaska: Pounds. | Value.| Pounds. | Value.| Cases.a | Value. | Barrels.| Value. 
Dolly Varden J: -. 2c2222e 3, 960 $200 400 $480 se Seg ea estes: Ses Bell eae 
Steelheaa 22 ern socses os cee |mace sete acineee see 265461) © 2256400 | osaieciacccel -ceteeen Mae oe eee 
Total see eeewes sesso see 3, 960 200 26861, 2 25093) |sic's steacacileoceeece| ame eee eee 
Central Alaska: 
Dolly, Wardens<.f222<25=5s)iac ts e-cola gees 3 -s 100 10 54 $248 5 $40 
Western Alaska: 
Dolly“ Wardens 52. ocwieminas| seek emeaet [Poe ae | reece eee 1,326 | 3,315 106 848 
Grand total: 
Dolly Varden 3.--222:250< 3, 960 200 500 58 DS8O ese SGSMe.. sheeleo- eee 
Steelheads < see acesccces osc ssaceceses seacneee 2605461" |" <2) 645182 = 2 eel (isc. ncer | eet ae ors ete 
Total tec scostcecsceneeeee 3,960 200 26,961 | 2,703 1,380 | 3,563 111 888 


@ Each case contains forty-eight 1-pound tall cans. 
EULACHON. 


The eulachon, or “hooligan,”’ as it is popularly designated in 
Alaska, is a fish possessing valuable food properties. In appearance 
it is not unlike the smaller herring, but is much richer in oil. In some 
sections of southeast Alaska the Indians have long made use of this 
fish, primarily for its oil, which has been extracted by very primitive 
methods. They use this oil for food purposes, one favorite method 
of preparation being to mix it with salmon berries or other fruit. 
The oil from the eulachon possesses distinct medicinal properties, and 
in this respect is not unlike cod-liver oil. Some years ago a large 
pharmaceutical concern endeavored to exploit it, but with indifferent 
success. 

During the year 3,032 pounds of eulachon, valued at $75, were dry- 
salted, and 37,333 pounds, worth $2,240, were handled in a fresh 
condition. This work was carried on by the Taku Canning & Cold 
Storage Co., at Taku Harbor, and by the Columbia & Northern 
Fishing & Palme Co., at Wrangell. 
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BLACK COD. 


The black cod (Anoplopoma fimbria) is quite different from the 
true cod, not only as to appearance but particularly in the quality 
and texture of the flesh. It is very rich in fats and its delicate flavor 
makes it a favorite table fish in Alaska. It is not recognized as a 
very numerous species, and no definite fishery exists for it, catches 
generally being made incidentally by halibut fishermen. The black 
cod merits the growing favor with which it is being received generally. 
During the year shipments have been made from southeast Alaska of 
fresh, frozen, and pickled black cod. 


SHIPMENTS OF BLAack Cop FROM ALASKA IN 1912. 


Products. Pounds. Value. 
Black cod: 
WTOSh ee pr te cies ee mise ele ola snisicls siniclseyarnie weciaieiaiwicjees ic iain svepeinicisiaiciesiccuiecisioneee 10, 464 $623 
PWTOZON Ee eet ein ois eats dos ok ada ented aces se bbicc teMisuclcle con swia eee badeeeelte 4,390 240 
IPICKIOG See nc nesses os caine niccnisceeecoceeee sccececcssccatestcccccacteaccceas 1,800 90 


eT te eter teteleisieis steele Sie oleae ace a iaceaioe aac ieemein aap sieceecseociesamec ssc 16, 654 953 
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By Water I. Lempxery, Agent in Charge. 


Instructions to the agent, dated May 16, 1912, directed him, as 
usual, to proceed to San Francisco and there purchase the provisions 
and other supplies needed for the Pribilof Islands. Under these 
instructions he left Washington May 19, arrived in San Francisco 
May 23, and immediately entered upon the duty to be performed 
there. The steamer Homer had already been chartered to transport 
the supplies to the islands, the charter price being $150 per day, 
including wages of crew. Owing to the limited appropriation which 
Congress had provided, it was necessary to restrict the purchases to 
the actual necessities, such as food, clothing, fuel, and medical 
supplies. 

The Homer sailed from San Francisco May 27, reaching St. George 
Island June 12 and St. Paulon June 13. After discharging cargo and 
returning to Unalaska for coal for the islands, she sailed for San Fran- 
cisco on June 28, with Assistant Agent James Judge on board, to 
purchase supplies which were to be sent to the islands on the second 
trip. Sailing again from San Francisco on August 4, the vessel 
arrived at St. George on August 24, but storms delayed unloading of 
the cargo, and the return voyage was not begun until September 11. 
With one of her two propeller shafts broken, the Homer finally arrived 
at San Francisco on September 27 with the year’s catch of sealskins 
on board. 

AFFAIRS OF THE COMMUNITY. 


NATIVES’ BANK ACCOUNTS. 


Interest at the rate of 34 per cent on the several natives’ bank 
accounts on deposit with the Union Trust Co., of San Francisco, for 
the year ended December 31, 1911, was collected by W. I. Lembkey, 
trustee, and paid by him to the several owners of the accounts, in 
accordance with the receipted rolls transmitted to the Bureau of 
Fisheries and now in its files. Twenty St. Paul and nine St. George 
natives own such accounts, the amounts thereof aggregating $5,039.14. 

During the year but one addition to the principal was made—$50 
to the account of Simeon Fratis. Three withdrawals from principal 
were made—$25 each from the accounts of Simeon Fratis and John 
Hanson, both of whom are at the Chamewa Indian School, and $43.50 
from that of Peter Oustigof, to pay for a sewing machine. The inter- 
est on the accounts of Hanson and Fratis was sent by money order 


to Chamewa and separate receipts returned. 
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Upon the death of Alexander Merculief, his nuncupative will, filed 
on St. Paul Island, distributed his bank account, $170, as follows: 


aul MerGulick, Jfes eon. osepers coos. = boo) | Makar Merculief..-22. 022.2222 2h. $80 
Auxenia Dynkanof..22..<5-22220..2: 20 |"Mariam Merculief..::.:..2.. 202... 30 
Eerenty Merculieis...5. 74..22.0..-2 30 mugs 
Dosofai Merculief..........---.-.--. 260 TNE ee BI aera asco a at 


These heirs notified Trustee Lembkey that rather than have the 
cash they desired that the several amounts be deposited in the bank 
mentioned and accounts be opened with each in the name of W. I. 
Lembkey, trustee. Accordingly this action was taken. 

The pass books representing the accounts in question have been 
transmitted to Assistant Agent Judge, together with blank checks 
signed by the trustee, in order that Mr. Judge may draw the annual 
interest next spring. This action is taken because of the fact that 
the trustee is in Alaska and will not be able otherwise to draw the 
interest. 


PAYMENTS Mapes By W. I. LemBKey or INTEREST ON NATIONAL-BANK AccouUNTS, 
YEAR ENDED Dec. 31, 1911, on Sr. Paut IsLtanp, ALASKA. 


Amount |Amount of Amount | Amount 
Names. of de- interest Names. of de- interest 
posit. paid. posit. paid. 
Nicoli Bogadanof, guardian of Elizabeth Rookavishnikof....! $40.00 $1.48 
Agrafina Bogadanof Be ae $161.10 $6.08 || John Stepetin, guardian of 
Apollon Bourdukopsky......- 203. 30 7. 66 Maria Stepetin s.~--..2...4 40. 00 1. 48 
Ouliana Gromof, guardian of Akalina Hratis...2 -cspetiela... 426. 00 16. 09 
Tekan Valkof, deceased ..... 186. 00 36.87 || Agrafina Fratis............... 71. 00 2. 66 
Peter Bourdukopsky......... 130. 00 4.89 || Akalina Fratis, guardian for 
Nekita Hopofl.... 75. . 25.0.2. 50. 00 1.86 Ouliana Fratis.............. 71.00 2. 66 
Parascovia Kozlof............ 150. 00 5.63 || Akalina Fratis, guardian for 
Catherine Krukof, Gee tae of Martha Fratis.............. 71.00 2. 66 
Alexai Emanof.. 230. 00 8.67 || Lukeria Galaktionef, guardian 
Julia B. Krukof. .... 150. 00 5. 82 ofJohniHansen-e4-f oe eeee- 311. 33 13. 42 
Alexander Melovidof. 235.00 8:86)\|| Simeon Hratis 2-5-4552. 0525. 97. 32 1:73 
Alexander Merculief.. 3! 170. 00 6. 41 ——_|—__—___— 
PetemOusbigot ss--cecossen-: 99.18 5.27 Motalseae heres sae 3, 957. 23 150. 66 
Agrafina S. Pankof.........-. 285. 00 10. 76 


CENSUS OF NATIVE INHABITANTS. 


On St. Paul, the annual census taken June 30, 1912, showed 196 
native residents, of which 93 were males and 103 females. During 
the year 18 births and 2 arrivals occurred; and there were 6 deaths 
and 8 departures. A net increase of 6 over the native population 
of the year previous is shown. Of the males, 49 are adult, 27 between 
the ages of 5 and 16, and 17 under 5 years. Of the females, 53 are 
adult, 23 between 5 and 16, and 27 under 5 years. 

On St. George, the total native population on June 30, 1912, 
was 106, 51 males and 55 females. During the year ending on the 
date mentioned, 7 births, 2 deaths, and 2 arrivals occurred. There 
was therefore a net increase of 7 over the previous year, 
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NativE PoPpuLATION OF THE PRIBILOF ISLANDS, JUNE 30, 1912. 


St. Paul. | St. George.| Total. 


INTIM POL PTOSC IG see icles setae ee es tortie ieee eta ae teal a eed eerie iat te iaie = 196 106 302 


INimmbermalesiaccesecee er see renee seem ee aeaee ae ane sekin = oo emiemiocee eat 93 51 144 
INT Dene males ee sees ce eee eee eee tee as ae ee eels sciere aisle niainintelainiatatnt= 103 55 158 
Deaths: ais 5 fe ess tose sso cae Seen sae oe see ceeieniacieccl-cle aaa stametatens 6 2 8 
IBInthSs setae eee eee ee ee eee ose eae Seco eroee te eie nine eieetaiaemete 18 7 25 
Arrivalsyae3- cee e Seen = eee tie eee eee oa See ead Steere 2 3 5 
IBYejop thames so ceeogsnetbeneousn Nebo o ar onpasEHe does Sap sd sce cdoosScodusaee 1D bao ssosecne = 8 
Ancrease wl Seo) eee ee ae ie ease aoe os oe Oe ee ee eee ates sbiaob setae af teitare 6 7 13 


VILLAGE WATER SUPPLY. 


The native and other inhabitants of St. Paul are obliged to seek 
water for domestic purposes at wells over half a mile from the village. 
The water used by the white residents is hauled in barrels with mule 
team and stored in various tanks buried near the two residences. The 
water to be used by the natives is placed in small kegs at the well 
and then taken to the village in wheelbarrows. Rain water, of 
course, is saved, but the quantity is wholly insufficient for the 
natives’ needs. The village is located on a little hill rising from a 
small sand flat, the greater portion of which is only several feet 
above sea level. Anywhere on this flat water may be found by 
digging less than 8 feet below the surface. As the sea, however, 
is only a few yards away, and as this flat has been used from time 
immemorial as a killing field, the water found by digging into it 
is not only brackish but quite greasy. The wells, about 3,000 feet 
from the village, are located on the nearest spot where pure water 
may be obtained by digging. 

To bring water from these wells to the village hill, about 3,500 
feet of pipe is necessary, together with a pumping engine to force 
the water through the pipes. While the ways and means of installing 
such a system have been considered for many years, the funds 
necessary to provide the material required were not available. 

In 1910, however, the Navy Department erected a radio station 
on St. Paul Island, on the flat near the village. As the only draw- 
back to the location was the absence of fresh water, the officers 
charged with the construction of this station were desirous of install- 
ing a pumping system to bring water to the radio buildings. 

Having a fund for the purchase of the requisite material, the 
proposition was made by the Navy officers that if the natives would 
supply the labor necessary, the Navy would furnish the piping and 
pumping engine to bring the water from the well to the radio station 
and beyond to the village hill. On the latter tanks could be erected 
from which water could be piped to various places in the village. 

The natives agreeing to perform the labor, a quantity of piping 
and a 5-horsepower gasoline pumping engine were brought to the 
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island on the wireless vessel Nero. Previous to the arrival, the 
natives, under Mr. Judge’s direction, had dug out one-third of the 
trench line, but as the loose sand through which the trench was 
cut was constantly falling in, it was not deemed advisable to cut 
deeper than 2 feet until the pipe was ready to be laid. 

On the Homer two 20,000-gallon redwood tanks (each 12 by 18 
feet) were brought up to be installed on the flagstaff hill as a village 
reservoir. As the Navy representatives had no bricks with which 
to line a new wali, one of these tanks was set up on the site selected 
for a new well, the bottom removed, and the sides sunk to a depth 
of 84 feet. To replace that used for the well, an additional tank 
was brought up on the second trip of the Homer. 

Although with many difficulties, the work of running the pipe 
line from the wireless station to the top of the village hill and the 
erection and housing of the two tanks went on steadily, the natives 
doing all the work except the pipe fitting. 

The tanks on the hill were sunk to a depth of 54 feet and erected 
on a heavy foundation of redwood sills and joists. Over them a 
building 45 by 25 feet, and 8 feet high, with a three-fourths pitch 
roof, was erected. Of this the sides were made of 1 by 12-foot 
lumber, laid diagonally, to be faced with turf. The roof was shingled. 

The trench was filled in whenever men to do the work were avail- 
able. The sides of the tank at the new well, which projected 34 feet 
from the ground, were faced with 2 feet of sod, a cover laid over the 
whole, and that turfed over. 

When, however, the reservoir tanks and the pipe line were com- 
pleted and the pump was started, the stream thrown into the tanks 
was found to be quite small and came with no force whatever. The 
pipe, of 14-inch diameter, is too small, offering more resistance to 
the flow than the pump is able to overcome. After working about 
one hour and pumping water equivalent to about 2 inches in one tank, 
the pump was wrecked, and it was necessary to request the Navy 
officer in charge of the radio plants to have spare parts supplied. 
These were to be brought from Nome on the revenue cutter Bear, 
which had not arrived at the time of writing this report, and it is 
therefore not known whether the pump was of service during the 
winter. 

WORK ON RADIO STATION. 


From July 1 to August 1 the time of all the men was occupied 
with two teams in hauling gravel for use in constructing concrete 
anchors for the guys on the two masts, excepting such little inter- 
ruption as was caused by taking seals, etc. This gravel first had to be 
scratched from between the rocks at the Kast Landing beach, put into 
sacks, and carried on the men’s backs for over 100 yards, to be placed 
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on the wagons and hauled to the proper spots. Much of it was 
thrown back from the water’s edge at extreme low tide, to be carried 
back later. When the Nero arrived August 7, from 8 to 25 men were 
employed daily thereafter as laborers on the wireless erection work, 
for which they were paid 25 cents an hour. The Nero left August 
26 and the Homer arrived two days afterwards. The gang then had 
to be split up to furnish men to complete the work which remained 
to be done at the wireless station. 


SCHOOLS. 


One of the requirements in the Government’s contract with the 
Alaska Commercial Co., the first lessee of the sealing privilege on the 
Pribilof Islands, was that the lessee should ‘‘maintain a school on 
each island, suitable for the education of the natives of said islands, 
for a period of not less than eight months in each year.” 

And the lease of the North American Commercial Co., which suc- 
ceeded the Alaska Commercial Co. in 1890, provided that the com- 
pany should ‘‘provide and keep in repair such suitable schoolhouses 
as may be necessary, and to establish and maintain during eight 
months of each year proper schools for the education of the children 
on said islands, the same to be taught by competent teachers who 
shall be paid by the company a fair compensation.” 

In compliance with these requirements schools were maintained 
on the islands by the Alaska Commercial Co. and by its successor, 
the North American Commercial Co., during the periods of their 
respective leases. 

The teachers supplied by those companies were usually, if not 
always, selected with reference to their ability to perform clerical 
or other duties rather than for their fitness as teachers. The com- 
panies seemed to regard the schools as a matter of secondary impor- 
tance, and required the teachers to devote most of their time to work 
bearing no relation to the education of the native children. As a 
result, with a few notable exceptions, the persons who performed the 
duties of teacher had no special fitness or training for those duties. 

It is not surprising, therefore, that no rational system of education 
has been worked out to meet the needs of those people and that so 
little progress has been made. Probably the best that has been 
done has been through the efforts of the wives of a number of the 
seal agents, who, although with no pedagogical training, took a 
kindly interest in the native women and girls and instructed them in 
elementary domestic science and art. They were taught to do plain 
sewing, making their own garments, and to do simple cooking. 
They were also instructed in the care and management of their 
homes and the care of children. 
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Mr. M. C. Marsh, naturalist on the seal islands during the year 
1911-12, had general direction of all educational work, and has made 
a very interesting report on that subject, which is here printed in 


full: 


On the voyage to the islands in August, 1911, I was enabled to discuss school matters 
with both the teachers, Mr. Ned B. Campbell and Mr. Philip R. E. Hatton. At the 
request of Mr. Campbell I gave him a letter of instructions. On St. Paul Island I 
have had frequent conferences with Mr. Hatton, the teacher, but beyond visiting 
the school several times and becoming responsible for the offer of a series of prizes to 
the pupils of each island for progress in the English language, I have left the manage- 
ment of the school to Mr. Hatton, who has already had a year’s experience in teaching 
before coming to St. Paul. 

By discussion with the teacher on St. George Island, who had already taught one 
year there, with the teacher and agents on St. Paul, by a perusal of Dr. Hahn’s report 
on education of the natives, and by contact with the school and children here, I have 
come to appreciate that these teachers have a difficult task to bring about real progress 
on the part of their pupils. Elementary teaching being itself a difficult task, requiring 
skill and special qualification, the instructor of the Pribilof natives has other obstacles 
added, perhaps the chief of which is that teacher and pupil have command of no 
common language. The pupils think and speak among themselves the native tongue. 
The teacher has no practical use of this language, while the pupils do know a little 
English, and on this little, and its slow growth, the school makes such progress as it 
can. This reason for lack of advancement is well understood on the islands, and the 
whole subject of education of the natives has been discussed at length by Dr. Hahn, a 
teacher of wide experience. Without anticipating whether or how soon the radical 
recommendations made by him are to be carried out, it is apparent that the school 
year of 1912-13 will demand as the most pressing need an additional teacher for the 
younger children. 

It is obvious that the use of the Russian language and the native tongue in all the 
church services to the entire exclusion of English, save a few sentences on certain 
holidays, is a serious obstacle to the use of English among the natives, especially 
among a people who give so much time to church services and religious forms and 
observances as the Aleuts of these islands. The ritual is in Russian. The present 
priest on St. Paul Island speaks Russian and English, understands Aleut, but does 
not attempt to use it directly in the church service. The reader, a novitiate in the 
church priesthood, translates his words, sentence by sentence, from Russian to Aleut. 
Thus in the church the people hear no English spoken or sung, nor see it printed. 

The remedy for this state of things seems not to be difficult. The church authori- 
ties do not require the use of Russian in the church. Any language is permissible. 
The present priest on St. Paul Island has never been in Russia, osteasibly regards 
himself as an American, and will confess to no prejudice in favor of the Russian 
language. He speaks English well enough and would use it before his congregation, 
but has not considered the reader able to translate with sufficient facility from Eng- 
lish. This is probably not the case, and I think both will agree upon a trial of 
English. The priest has promised to request, by the next mail, of his church superiors 
the English forms for his church ritual. It is probably feasible to make the change 
indicated after some delay. 


The attendance at the school on St. Paul Island averaged 40 pupils 
per day, out of a maximum enrollment of 43. Of these 43 the infant 
class included more than 20. The number of boys enrolled is slightly 
greater than the number of girls. There are 173 school days in the 
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term, excluding 134 church and Russian holidays and 4 American 
national holidays. 

The curriculum is the simple one of reading, writing, spelling, and 
arithmetic, adjusted to five grades besides the primer class. History 
is introduced in the third grade; geography, good health, and gram- 
mar in the fourth. 

The offer of six prizes in reading and speaking English proved a 
stimulus which produced excellent results. The difficulties of the 
teachers’ task, however, are so great as to call for immediate atten- 
tion, as shown by the following extract from the report of Mr. Philip 
R. E. Hatton, of the St. Paul school: 


In closing my report for the year I beg to call attention to the urgent need for an 
assistant teacher and a new school building on this island. 

It is impossible for one person to teach a school of 43 children, varying in ages 
from 6 to 16 years, and obtain anything like satisfactory results. Forty-three pupils 
are too many for one teacher in any locality, but teaching these children can not be 
compared to the work of teaching school in the States. These little Aleuts, until 
they reach the age of 10 or 11 years, can hardly speak a single word of English. They 
have to be taught to speak and to understand when spoken to before anything else 
whatever can be taught them. 

Every pupil in this primer class, moreover, should be taken separately and taught 
slowly, with everything explained thoroughly. But there are twenty-odd members 
in this class, and five other classes waiting to be instructed. To give the school 
proper attention, at least half an hour should be devoted to each recitation of each 
class, and I could hardly spare 10 minutes to each class and do the rest of the work. 

It is almost impossible to maintain order in the schoolroom where so many of these 
children are and continue the work. The little ones can not be given work enough 
to keep them busy all the morning, and it is not in their disposition or home training 
to sit still while congregated in the building. 

Most of the children show an aptness for learning and would all make rapid progress 
if they were only given the chance. But the infant class, the largest, has no chance 
to get a start. If these children are to be properly taught, it is essential to separate 
the higher grades from the infant class and teach them in separate rooms. 

For this, of course, a new schoolhouse will be required. Even the help of another 
teacher in the same room would be but small improvement. No schoolroom is large 
enough for two teachers to work in at the same time. The present building is too 
small to have rooms partitioned off for different classes, and the building itself is far 
from being a modern or comfortable structure, having been built, I understand, in 
the seventies, and without any convenience. 

I would recommend, therefore, that a modern and attractive schoolhouse be built, 
well ventilated, and with one or more playrooms for the children. The weather 
here in the winter is such that the children can not play outside without getting wet 
feet and then colds, and worse sicknesses are the certain results. A comfortable and 
attractive building is needed to induce the children to attend school willingly. Such 
a school could be built very cheaply, since all the labor of construction could be 
furnished free by the natives. 

It will, of course, not be possible to have a new school building ready for use this 
coming winter, but there are several unoccupied houses in the village, one of which 
could be used by a part of the pupils for a year or two, if it is made possible to so 
separate them by sending up an assistant teacher this year. 


FUR-SEAL SERVICE. 81 


In the education of the natives I believe that they should not be taught book 
studies only or even chiefly. They should have practical instruction in some useful 
trades. Therefore I respectfully recommend that a small manual-training course be 
started in connection with the school. A good outfit could be purchased for $150 or 
$200, and it would last for an indefinite length of time. An ideal plan would be to 
use the present school building for a workshop in which the manual-training course 
would be taught, and have a new frame schoolhouse large enough to accommodate all 
the children built near by. 


The school on St. George Island is smaller than that on St. Paul. 
The enrollment in 1911-12 was: Boys, 13; girls, 10; total, 23. This 
school has apparently never received the attention and careful 
supervision necessary to even fair efficiency. An effort is now being 


made to improve it. 
FUR-SEAL HERD. 


BRANDING YOUNG MALE SEALS FOR BREEDING RESERVE. 


The instructions of the Department called for a reservation for 
breeding purposes of 2,000 3-year-old male seals, 1,600 on St. Paul 
and 400 on St. George. In compliance with these instructions, seals 
of the required class were marked and reserved on St. Paul Island as 
follows: 


YOUNG MALE SEALS BRANDED FOR BREEDING RESERVE ON St. Pau ISLAND. 


| | 
Date. Rookeries. | Number. Date. Rookeries. Number. 
SEAL VAM ECC Loot icin lclaciccieissenieclectscjnis Josm| PU Uy LON me DOIStOl Ss. ae sete eciesce mae ar 55 
MAlaASGISEOU§ 28 nes, so kee ce | 50 re | Fapldritee east ear | 62 
Gy WA Yor Gta be ae meen eee 93 15) Northeast Point= ese -eeecees.- 215 
8) |uNortheast Point: ..-..2.3....2 165 Gn sR eeiss seh c eeosec cc os esc | 301 
Silsblaliwa ye Ot s—semcceoccs = 60 ———- 
ON PReci ya a eres te cee eds nes 251 Total. cc cesses eetlocee 1,605 
| 


The branding or marking consisted in shearing or clipping with 
sheep shears the hair and fur from an area of suitable size on the top 
of the head. The mark was made sufficiently plain to be easily dis- 
tinguishable throughout the season. Care was taken, as heretofore, 
to select for reservation the best examples of 3-year-olds that appeared 
on the hauling grounds, and special care was taken that none of the 
seals marked for reservation should be killed. 

The same method of providing a breeding reserve was observed on 
St. George Island, and the following reservations were made: 


YOUNG MALE SEALS BRANDED FOR BREEDING RESERVE ON ST. GEORGE ISLAND. 


Date. Rookeries. Number. || Date. Rookeries. Number. 
July: <5)\| Notth. ote oso seccins secs: G5ul ednalliya elOe North se een 2 So are ciaahe no 105 
85) Hasty te sees Sse meletine ese 60 ZA arava berate rises ene siaisinietslotee = 65 

TAG) North 2 ysc8e ccc cnc sce 35 


15 | Staraya Artel................. 70 Potalet kind he oStew 400 
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Those secured on July 5 and 8 were branded with a hot iron. 
Those on July 11, 15, and 20 were clipped with shears, after which a 
light hot-iron brand was placed on the clipped area. Those branded 
on St. George were of the best appearing in the drives. 


REJECTION FROM DRIVES. 


In the regular food-killing drives in the season of 1912 only large 
2-year-olds were killed; all others were rejected. 

The following table shows the number killed and the number of 
each class rejected in each regular drive: 


SEALS REJECTED FROM DRIVES. 


Rejections. 
Date. Hauling ground. Seals Total. 
killed. 4 Brand 
Small years | 5 years | 6 years | 7 years | Brand- 
= old: old. old. old. ed. 
1912. | St. Paul Island: 
July 9 CGhesccctocscciscs ce sie 110} 1,205 23 17 10 2 451 1,818 
16 Reefattsacneccstes seas 127 423 tf 5 0 2 355 1 

24 Reeheanscesscassccceece 382 623 37 21 4 0 117 1,184 
27 Reels s2tearccce toes 439 | 1,058 16 6 1 0 iil 1,631 
31 Reefiscsstecees sacestcc 223 572 19 18 8 0 77 917 
Aug. 11 Reels se acs ccseescesee = 363 488 25 12 4 1 96 989 
Total Seo wacswceeace UG? eee ee pemeead Dee acnor aecnoces |cseccaoc BPAY eR oose 
St. George Island: me 
July 20 East: see See ee occa 38 70 2 2 1 4 65 182 
24 Haste ha saseet accesses 35 96 4 1 3 3 33 175 

26 North and Staraya Ar 
COL ante sciccineoer 132 475 14 9 2 2 105 739 
29 Haste cise sdaciesececcece 62 110 5 2 1 1 39 220 

31 North and Staraya Ar 
bells 2 S525 Meese. ee 134 237 3 3 1 1 63 442 
Totals eesccse seen: 401 988 28 17 8 11 305 1,758 
Granditotales 7. -e<.c|. ey O4bilasce nsec les ceciee. |b ce cere aa erserre ee ee mere 1 512) peeseeee 


KILLING OF SEALS. 


On St. Paul Island the number of seals killed from August 11, 1911, 
to July 3, 1912, was 1,193; the number taken between July 3 and 
August 12, 1912, was 1,687, a total for the year ending August 11, 
1912, of 2,880, which number was shipped from St. Paul Island to 
San Francisco on the Homer September 10, 1912. 

On St. George Island the number killed from August 11, 1911, to 
July 3, 1912, was 438; the number taken between July 3 and August 
12, 1912, was 446, a total for the year ending August 11, 1912, of 884, 
which number was shipped from St. George Island to San Francisco 
on the Homer September 12. 

The total number of skins taken on the Pribilof Islands in the year 
from August 11, 1911, to August 11, 1912, both inclusive, was there- 
fore 2,880 on St. Paul Island and 884 on St. George Island, a total of 
3,764, all of which were shipped from the islands on September 12, 
1912. 
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Owing to the small number of seals taken, practically no seal meat 
was available for salting for winter use and none was preserved for 
fox food; nor was it possible to send any seal meat to Unalaska, as 
has hitherto been the custom, for the use of natives there. 

Following is a detailed statement of the killings: 


Seats KinLED oN Sr. Paut AND St. GEoRGE ISLANDS IN THE YEAR ENDED 
Avueust 11, 1912. 


Date. Rookeries. Number. Date. Rookeries. Number. 
1911 St. Paul Island: 1911. St. George Island: 
Aug. 11-24 ..... Northeast Point... Usy ||| PES IS Be North... 44 
Oct 1h oetae IGOHIS: scccmneicine 221 10. Zapadni 1 
Nov Ae ee G6 {hae teres oes 210 |} Oct. 20 North 75 
Dec 7 SSE ES Sea Lion Rock..... 126 28. East 35 
Ae ae Northeast Point... 102 28. Zapadni 3 
12 yf Sea Lion Rock....- 138 |} Nov. 2. Staraya Artel..... 74 
oe on Zapadinioee cence 6 
Motaliesssesccceot 912 7 INOTthee seccasccees 95 
1912 Veeeese INorthe si sacececace 85 
May? (1852552. ea Lion Rock....-. 45 || Dec OeEessz Northe.s. ee oace as 1 
DB esatecis Sea Lion Rock..... 83 yay ae Staraya Artel..... 1 
7s Ee ves Reeth eee eee esess 13 28) eee INonthifss seeccceses 5 
B08 Sae5c2 Northeast Point... 10 ———— 
Uune (9Pss2 55. Reels ies eee 108 Totaleeecse os acee 425 
Spring. <6... -- Taken by watch- 22 1912. eee 
men at various JING wy Osea: Was Cssan necescersts ci 13 
times and places. HULype Dees ae North: oe e2 eee sei. 18 
SS Deane ass AApPAdni=seseee eect 2 
Totals: seh 5255 281 11? ea Nonthttieioscacee 16 
—S> 205s eRe WAS tescitee ence sicines 38 
Anblhy)) SSiaaas see Reofnas 25: schon 5 Dae Ns ee WaStie mae ste 35 
Shi eee Northeast Point... 20 Py eae Northand Staraya 132 
Qe aa. IRGeiiseace cen osrctoes 110 Artel. 
TORS eet IRGC Gero ge ane ene 127 2620 sce East and Zapadni.. 3 
LOReraee Northeast Point... 8 29 cats ZAPAaDiee ase see2 = 1 
PA Nt Bee ZApAdnee cece = 4 OF Se oe 4 Mastacdes ach tances 62 
Oy ee AS Sn MVGGI res ptatatcicts sites 382 SIE Ae North and Staraya 134 
PA seer Reels 13. dattaecisiccias 439 Artel. 
aye ree Reefs shri. th sen es 223 Ss scscee Zapadni. ce. cncsss 5 
INDY ie eoe eee Northeast Point... 6 
1h ee Rieeie: < ien con 363 Total csscmerssce 459 
Totalssse--cae-e 1, 687 Total, St. George. 884 
Total St. Paul... 2, 880 Grand total.....- 3, 764 


AUTHENTICATION OF SEALSKINS. 


Article III of the convention of July 7, 1911, for the protection 
of the fur seals and the sea otters of the North Pacific, engages each 
of the signatory powers to prevent the importation into their territory 
of any skins of fur seals belonging to any of the three species inhabiting 
the North Pacific except such as “have been officially marked and 
certified”’ as having been legally taken. 

To carry out the provision of the treaty requiring the marking of 
all skins from seals authorized to be taken from the Pribilof herd, 
the Bureau last spring furnished the islands with 11,000 leather tags 
(St. Paul 8,000 and St. George 3,000 tags), those on St. Paul being 
severally numbered P1 to P8000, and those on St. George from G1 
to G3000. These numbers were deeply stamped into the tags and 
not printed thereon, in order that the action of salt and water might 
not obliterate the numbers. 
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The tags, for convenient use, were each provided with about 18 
inches of twine, doubled in the middle and looped through a hole 
in the tag. They were next arranged severally on wires, 200 to each 
wire. These tags, as many as might be needed, thus could be carried 
about to be affixed to skins without danger of disarranging the 
sequence of numbers. 

On St. Paul, during the season ending August 11, 1912, each skin 
was given a numbered tag beginning with no. 1 and running con- 
secutively to no. 2880, which last number represented the total 
number of skins taken. Such skins as will be taken on St. Paul 
hereafter will be numbered from 2881 consecutively until each of 
the skins taken has been furnished with a tag. Through a misunder- 
standing of instructions by the assistant agent in charge on St. George 
Island only the skins taken on that island during the regular killing 
season (July) were tagged. These were 446 in number and received 
tag numbers G1 to G446, both inclusive. 


MARKING, WEIGHING, AND MEASURING SEALSKINS. 


The tags were attached to the skins after the latter had been brought 
to the salt house. There the skins were placed on one of the outside 
platforms and about six men engaged in the work of tagging them. 
This was done by tying the 18-inch loop of string attached to the tag 
through one of the flipper holes. The tagged skins were then carried 
into the salt house and placed on a large table, care being taken 
that the skin should not come into contact with salt until after its 
green weight was taken. On the table with the skins was a small 
pair of beam scales, with a scoop on one side and counterpoise and 
loose iron weights on the other, and with a brass notched plate in 
front, graduated to quarter ounces and provided with a movable 
poise. The scales were manufactured by Fairbanks-Morse, and were 
calibrated with weights furnished by the subtreasury in San Francisco. 
To facilitate weighing, each skin on the table was folded up into a 
compact bundle with its tag hanging outside. <A series of sheets of 
paper serially numbered also had been prepared. 

In weighing, each skin was taken up from the table by one man 
who announced the number on its tag to the man who was to record 
the weights. The skin was then laid on the scoop and the scale 
carefully balanced by a third person, who announced the weight 
of the skin. This weight as announced was written down on the 
serially numbered sheets in the space opposite the proper tag number. 
After this number was recorded and checked back, the green skin 
was for the first time tossed aside upon the loose salt. When all 
the skins in the killing had been weighed, they were salted in kenches. 
After five days they were taken out of the kenches, examined on a 
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table for places defectively salted, and then more lightly salted outside 
the kenches in a pile called the “book.” 

Under usual circumstances, the weight of the salted skin was not 
ascertained until it was taken out of the book for bundling. In the 
case of over 200 skins, however, the salt weights were ascertained 
immediately upon being taken out of the kench, and likewise again 
when taken out of the book. A report on these latter skins, with the 
data obtained from weighing them out of the kench, appears 
elsewhere. 

In recording the salt weights the sheets previously used for record- 
ing the green weights were again taken into the salt houses, and the 
salt weights wnserted thereon in the blank spaces left for that purpose 
opposite the serial number and the green weight. At the time of 
taking the salt weights the salted skin was also measured for greatest 
length along the median line of the back, and for greatest width 
across the skin at the fore-flipper holes. These measurements were 
also recorded opposite the serial number and the weights, so that each 
_ sheet contains a completed record of the serial number, green and 
salt weight, and salt measurement of each skin recorded on it. 
Copies of these completed sheets are on file at the Bureau of Fisheries. 

In making these data, as before described, the greatest attention 
was paid to accuracy. Having only a few skins, there was time 
enough to weigh and measure each skin carefully. To kill some 200 
seals, however, and to weigh the skins in the manner in which it was 
done last summer occupied the time from early morning until after 
3 in the afternoon, a delay that will be impossible when the number 
of skins taken becomes larger. It was thought, however, that if 
complete data regarding the changes that might occur to skins through 
salting were gathered this year, it would establish a principle, and 
would make it unnecessary to repeat the labor in subsequent years. 


SPECIAL EXPERIMENTS IN MEASURING AND WEIGHING SEALSKINS. 


In addition to comparing the weights of skins green and after salting, 
and ascertaining their measurements in the salted state, efforts were 
made to obtain also as accurate information as possible of the measure- 
ments of skins when green—1. e., before being salted—with a view of 
determining what change, if any, occurs in the size of the skin from 
the action of salt. To acquire this information it was necessary to 
measure the animal before it was skinned, to measure the fur remain- 
ing on the animal after skinning, to measure as accurately as possible 
the green skin itself, and, finally, to measure the skin after it had been 
in salt. 

It has been a much-mooted question whether green skins could not 
be measured and thereby furnish a much better test of the age of the 
animal than the present method of weighing the skin. By those 
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familiar with the subject it has been contended that the skin when 
green is so elastic and pliable that by the smallest pressure it can 
be made to stretch inches; also that the tendency of the green skin 
is to retreat or curl into itself, and merely to uncurl it requires pressure 
enough to stretch the skin in any direction the pressure may be applied. 
To have actual experiments made in attempts to measure green 
skins was the only exact method known of determining the question 
raised, and was the object of the work about to be detailed. 

On July 9, 110 large 2-year-old seals were killed for this purpose 
and to furnish food for the natives. The method employed was as 
follows: 

The seals were first stunned by clubbing and laid in a row. One 
of the serially numbered leather tags already mentioned was then 
affixed to the hind flipper of each seal. This remained until the 
skin was removed, when the tag was at once taken off the flipper 
and tied to the skin in the flipper hole, from which place it was not 
thereafter removed. This insured the identification of the skin with 
the weights and measurements made before skinning. ‘The length 
of each animal from tip of nose to root of tail was then ascertained 
by means of a steel tape laid along the middle of the back. The 
girth was next ascertained by drawing the tape around the animal 
just back of the fore flippers. The weight of the entire animal was 
then ascertained, after which it was bled to death. 

When dead, the usual incisions were made preparatory to removing 
the skin from the carcass, as follows: One incision along the belly 
from the jaw to the anus; another, a circular incision, beginning at 
the jaw completely around the head and as close to the eyes as possible; 
another circular incision beginning at the anus around the posterior 
end of the body, completely denuding that portion of the body of 
fur and leaving the entire tail appended to the skin, and also cuts 
around each fore flipper near the elbow, just beyond the fur. 

After the circular incision was made about the head, the length of 
the ‘‘mask,’”’ as is termed the fur remaining on the animal after it 
has been skinned, was ascertained. This was done by laying a steel 
tape on the back of the head on the same line on which the length of 
the animal was ascertained, and measuring the mask from the circular 
incision to the tip of the nose. By these means were ascertained the 
length and width of the pelt while on the animal, and the length of 
the area of the fur left on the animal after the skin was removed. 
If no changes occurred in the size of the skin through the operation 
of removing the pelt, or through salting, it would follow that the 
length of the skim should equal the total length of the animal from 
tip of nose to root of tail, after deducting the length of that portion 
of the skin left on the head by the skimners. The width of the skin 
should equal the girth of the animal. 
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It should be recalled that the measurement of the animal was 
taken to root of the tail, and that the root of the tail, as well as the 
tail itself, was removed with the skin. In computing what should 
be the normal length of the skin after removal, therefore, no deduction 
should be made on account of any supposed portion of tne pelt left 
on the posterior end of the animal, as no skin with fur on it remains 
on that portion of the carcass after skinning. 

After weighing the animals im the field and measuring them, as 
before stated, the carcasses were skinned and the skins taken to the 
salt house. There each skin was weighed and the weights so taken 
arranged serially according to the numbers borne by the tags affixed 
to each skin. 

Before salting these skins, however, an effort was made to arrive 
at something approaching the true dimensions of these green skins. 
The proper method of obtaining these data, if any proper method 
existed, had been discussed previously by Messrs. Marsh, George A. 
Clark, and Lembkey. Knowing the elastic and pliable nature of a 
green sealskin, it was believed that no method could be devised of 
obtaiming the dimensions of such a skin which would in any way 
compare consistently with the dimensions of the same skin after it 
was salted. On this point all were agreed. It was hoped, however, 
that although the green and salt dimensions never could be corre- 
lated satisfactorily, perhaps some method could be devised for 
measuring the green skins, which, used upon all alike, might have 
some value. It was suggested that each green skin be held up by 
its tail against a pole graduated with inches or centimeters, until its 
other end barely touched the ground, and its length as shown re- 
corded. The skin, in this manner, would be stretched merely by 
its own weight, and the length obtained be a fair, or at least a some- 
what reliable, indication of its size and also its age. 

It was also suggested that the quantity of blubber on the skin 
would be a vital element in using this method, and would influence 
the length greatly, without regard to the age of the animal. For 
example, if two seals of exactly the same size were skinned, one with 
only a small quantity of blubber on the skin and the other with a 
large quantity of blubber, the heavily blubbered skin would be the 
longer when measured by the method suggested, and therefore 
appear as the skin of a larger animal because the weight of the 
blubber would stretch it farther. It was then suggested that a fair 
attempt could be made to arrive at the size of a skin when in a green 
state by having the men lay each green skin in the kench for salting, 
and in that state, just before salt was thrown upon it, to measure 
the skin for length and breadth, without any further attempt to 
straighten it out. This method seemed by far the most sensible in 
attempting to measure green skins, and it was tried. 
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Accordingly, before these skins were salted, but after each was 
laid in the kench by the native workmen preparatory to having 
salt thrown upon it, it was measured by laying a steel tape across 
its greatest length and width as it lay. The number on the tag 
which each skin bore was noted also, and the measurements arranged 
in accordance with these numbers. No instructions were given to 
the men as to how to lay the skins in the kench previous to measuring 
them, except that they should be laid as ordinarily they would be 
laid for salting. No instructions whatever were given the native 
men as to how the seals should be skinned, 1. e., whether more or 
less blubber should be left on the skin. 

These skins were then salted by having three shovelfuls of salt 
thrown upon each. This is one more shovelful than would be thrown 
upon them were a large number to be salted. On July 17, eight 
days after they were first salted, they were hauled out of the kench, 
measured and weighed, and again salted, but more lightly, in the 
book. 

On July 16, another 100 seals, approximately, were treated in 
exactly the same manner as were those taken on July 9. On July 22, 
six days thereafter, they were hauled out, weighed and measured 
again, and booked. 

From these 210 skins interesting data were gathered. So far as 
the weights are concerned, it is shown that without exception these 
skins lost weight in salt during periods of eight and six days, respec- 
tively. Some lost as much as 10 per cent, some lost only a fraction 
of 1 per cent; but without exception all lost weight. Moreover, the 
salted weights of all skins taken during the summer, including the 
210 specially mentioned here, when contrasted with the green weights 
of the same skins, demonstrate the fact that over 95 per cent thereof 
lost weight through salting. 

As regards measurements, the data show that by the best methods 
that could be devised it was not possible to measure a green skin 
within inches of its subsequent dimensions after salting. It was 
found, furthermore, that the measuring of green skins in the kench 
just before salting so delayed and confused the native workmen 
that the time necessary to salt each 100 skins was increased more 
than one hour while numerous inaccuracies in salting were dis- 
covered afterwards, which undoubtedly were due to the confusion 
incident to measuring, and which had they not been discovered 
-within a week would have seriously depreciated the value of the 
skins. 

The table of measurements constructed from these operations is 
interesting in showing that at no time after the pelt has been removed 
from the carcass does it assume the dimensions it had while on the 
animal. While the time necessary to prove the fact has not been 
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afforded, it is believed that the skin on the live animal is in a state 
of tension, varying in degree as the animal may be fat or lean—if 
fat, the tension is greater; if lean, the tension is less. A contraction 
of the skin seems to occur immediately upon its removal from the 
antmal; whether this is due to the releasing of the natural tension 
of the skin, or whether there is an actual muscular contraction due 
to the reflex of muscles which continued to contract for a short 
period after death, it is not possible to say. It is certain, however, 
that as accurate a measurement of the green skin as can be made 
shows that it is inches shorter and narrower than before its removal 
from the body. The effect of saltmg was to increase in every in- 
stance the size of the green skin as ascertained previous to salting. 
However, neither the length nor the width of the salted skin equals 
that of the same skin on the animal. This can be made more appar- 
ent by a scrutiny of the table of comparative sizes of green and 
salted skins, with the length and width of that skin on the animal. 

On July 27, 10 skins were picked out at random from those lying 
on the pile with only the hair side exposed, and were weighed just 
as they came from the field. After this first weighing they were 
given to expert skinners with instructions to remove carefully all 
blubber from each pelt. After the blubber was so removed the 
skins were weighed again and salted. On August 1 and 7 they were 
again weighed. The results of the weighing are here given in detail: 


WEIGHTS OF SEALSKINS WITH AND WitHoUT BLUBBER AND BEFORE AND AFTER 


° SALTING. 
x With ordinary ze Aug. 1, after 5 Aug. 7, after 11 
Serial number. Sapper With no blubber. days salting. days salting. 


Pounds. | Ounces. | Pounds. | Ounces. | Pounds. | Ounces. | Pounds. | Ounces. 


6 12 5 1.75 4 13. 25 4 14.75 
6 8 5 1.25 5 2.25 5 3.75 
6 14.5 5 6. 25 5 2. 25 5 5.75 
6 14. 75 5 2.75 5 1.75 5 5.5 
5 4 3 7.25 3 8.5 3 9 

6 14.75 4 12.5 4 11.25 4 12.5 
u 1.75 5 4.5 lye cosSsqcne 5 1 

6 13. 25 4 12.75 4 8 4 12 

6 15.5 4 13.75 5 5 4 15.25 
5 6.75 3 14.75 4 2.5 4 3.25 
65 9.25 47 13.5 47 2. 25 48 2.75 


This is an interesting experiment on the effect of salt upon skins 
from which all blubber was removed before salting. These skins 
when salted green, however, were dry, i. e., carried no moisture other 
than the animal juices, whereas after salting they were dripping wet 
from the water in the bottom of the kench, where they had been salted. 
The result, nevertheless, would indicate that the greatest loss in 
weight through salting occurs from the blubber adhering to the skins, 
and not from the skins themselves. 

The net result of all these experiments is to show conclusively that 
sealskins do not gain weight in salt, but on the contrary lose weight 
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through the action of the salt on them. Were it possible to have all 
skins taken off the carcass with a uniform thickness of blubber adher- 
ing, to have them at the time of salting each carry the same amount 
of moisture, and to have each absorb the same amount of moisture 
while in salt, it is certain that each skin would show the same per- 
centage of loss in weight through salting. It is impossible, however, 
to have these conditions uniform. If the day be dry, the fur onthe 
skin will be dry, and will be salted without moisture other than that 
furnished by the natural animal juices in the pelt. If the seals on 
such a day are ‘‘dipped”’ in a pond before killing, as often occurs, 
or if rain be falling at the time of killing, the skins will reach the salt 
house with varying quantities of moisture and be salted in such con- 
dition. When afterwards the skins are weighed out of salt, the differ- 
ing amounts of moisture in them undoubtedly will affect accordingly 
the percentage of loss in weight. 

It must be understood, also, that moisture, both from that carried 
in the fur, if the fur be wet when salted, and that extracted from the 
pelt itself by the action of the salt, is expressed from the skins in salt 
by the pressure of the skins above when salted in the kench and when 
in the pile known as the book. Water always is found on the floors 
of kenches, and those skins at the bottom are immersed in it. Like- 
wise, there is always seepage from the book of liquid from the upper 
skins which saturates those skins salted below them. When these wet 
skins are weighed out of salt they must of necessity weigh more, 
because of the presence of this moisture, than .those from which the 
moisture has been extracted, thereby causing a variation in the per- 
centage of loss in weight through salting. 

It must be remembered, furthermore, that probably no two skin- 
ners skin seals alike.. Some skinners unknowingly leave more blub- 
ber on than do others. Some leave a uniformly thin layer of blubber 
over the entire skin, and others, because of a relative lack of skill, 
will leave irregular patches of blubber of varying thickness. Others, 
because of an eccentric manner of holding the skinning knife, will 
shave the skin closely with the point, but will leave the blubber much 
thicker toward the haft. If the skin carries blubber of equal thick- 
ness over its whole surface, necesssarily the action of the salt will be 
uniform over the entire skin. If, on the other hand, the skin con- 
tains blubber in areas of uneven thickness, or if it carries blubber on 
some portions and no blubber on other portions, the action of the 
salt will be unequal in effect, because salt can not penetrate a thick 
mass of blubber as quickly as a thin layer. 

So also, new salt, which contains many fine particles as well as 
the coarse grains, will act more quickly and effectively upon skins than 
will old salt. The smaller particles in the new more readily dissolve 
and form solution; besides, the old salt has become more or less 
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coated with grease from previous contact with skins; the smaller 
particles have been dissolved for the same reason, leaving only the 
larger grains, which dissolve less readily. These, and perhaps all 
other elements, operate to change or vary the percentage of loss of 
weight from sealskins through salting. That these skins almost 
invariably do show a loss of weight through the action of salt on them 
is remarkable in view of the many factors which operate to influence 
the weight. 

If a test must be applied by which the work of killing seals on the 
islands is to be checked, that test should be by weighing the skins as 
heretofore, and not by measuring the skins, as has been suggested. 
The test of weight can be applied immediately after the animal has 
been killed and skinned, and thereby a close connection can be kept 
in the minds of the workmen between the size of the animals taken 
and the weights of their skins. On the other hand, it has been shown 
that no test of the size of the skins which is worthy of consideration can 
be taken until at least five days after the animals have been driven, 
slaughtered, and skinned. If the killing gang must wait five days 
before knowing whether the seals taken on any date are taken con- 
formably to regulations, or the contrary, it is submitted that the 
information, when finally obtained, will lose much of its value. 

These tests are useful, not so much in instructing the sealers as to 
their duties, but in convincing others that the work of the sealers is 
in conformity with regulations. Assume, for example, that the 
regulations prescribe the killing of 2-year-olds only. It is obvious 
that whatever test is prescribed, whether by the weight or size of 
skins, can not be applied until after the animal has been killed and 
skinned, when it is too late to rectify any mistakes with regard to 
their taking. The clubber must first kill the seals before he can 
either weigh or measure their skins, and in selecting them for killing 
he must depend solely upon his judgment and his experience. He 
must be able to tell accurately the ages of the seals coming before 
him, and he must, in advance of weighing, guess the weight of a skin 
on a live seal to within a few ounces. So far as is known, there is no 
method whereby to determine mathematically the age of a seal, or 
the size and weight of its skin previous to the death of the animal. 
Any method, therefore, can not be an aid to the seal killer except in 
so far as he may by it be able to verify the accuracy of his work after 
it has been done. 

The various weights and measurements of seals and deus taken 
during the summer are appended, 
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CoMPARISON OF GREEN AND Sait Wercuts oF SEALSKINS TAKEN ON St. PauL 


IsLAND IN JULY, 1912. 
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CoMPARISON OF GREEN AND SALT WEIGHTS OF SEALSKINS TAKEN ON St. PauL 


IsLAND IN JuLy, 1912—Continued. 


In salt July 16 to 21, inclusive—Continued., 


Green weight.| Salt weight. Decrease. Green weight.| Salt weight. Decrease, 
Serial Serial 
No. No. ; 
Lbs. Oz. Lbs. Oz. Oz. | Per ct. Lbs. Oz. Lbs. Oz. Oz. | Per ct. 

168 5 3 4 12.25 | 6.75 8.1 220 5 6 5 2.5 3.5 4 
169 4 12 4 10.5 15 1.9 221 6 10 6 1.5 8.5 8 
170 5 9 5 5.107 |roseo 3.6 222 5 6.5 4 15 1.9 8.6 
171 6 0.5 § 12 4.5 4.6 223 5 7.5 5 1 6.5 7.4 
172 6 PAST a 5 13.75 | 5 5 224 5 1.75 4 14 3.40 4.6 
173 6 0 5 TS. 75r | 4025) 4.4 225 4 3.25 4 P20" 52 2.9 
174 5 9.5 5 3 6.5 1.2 226 5 8.75 5 1525: | 7.5 8.4 
175 5 | AO. 25 5 4.5 | 5.75 6.3 227 5 6. 25 4 13.75 | 8.5 9.8 
176 5 8.25 5 3 5. 25 5.8 228 5 W715 5 3.75 | 8 8.7 
177 5 0.5 4 11 550: 6.8 229 5 1 4 12.754) 4.25 5.2 
178 6 1, 25 5 12 5225 5.4 230 6 10 6 2 8 (65) 
179 5 5 4 15 6 7 231 6 0 5 10.25 | 5.75 5.8 
180 6 1.25 5 12200 heb ayal 232 6 6.75 6 1.5 5.25 5.1 
181 4 14.5 4 P25) |) 3225 4.3 233 5 2.25 4 15375" |-250) 3 
182 6 3 5 12.5 6.5 6.5 234 4 PRE 4 AOD | 6.5 
183 6 13525 6 6 7.25 6.6 235 5 15. 25 5 12.25 | 3 } aio 
184 6 2.5 5 11 7.9 7.6 236 5 13.5 5 6 7.5 8 
185 5 1255 5 4.75. 7.75 8.3 237 hy AD 6 8.75 | -7.25 6.5 
186 5 1.5 5 3 4.5 Oo 238 6 3.75 5 15.75 | 4 4 
187 6 0.5 5 8.25 | 8.25 8.5 239 di e2o 6 14.7 8.5 You! 
188 5 11. 25 5 6.25 | 5 5.4 240 5 1 4 1285 4.5 5.5 
189 7 14.75 7 6.25 | 8.5 6.7 241 4 5220 4 1.5 3.75 5.4 
190 7 3 6 9.5 9.5 8 242 4 3.75 4 1 2.75 4.1 
191 5 15.75 5 9.25 | 6.5 67) 243 3 13: 25 3 11.25 | 2 3.3 
192 6 3. 25 5 10.5 6.75 6.8 244 3 15 3 12 3 4.8 
193 6 At 6 2.25 | 8.75 8.1 245 5 4.7. 5 2 2075 3.2 
194 4 12.5 4 9.25 | 3.25 4.2 246 5 0. 25 4 14.75 | 1.5 1.8 
195 6 2.75 6 0.75 ; 2 2 247 5 0.75 4 14.5 2.25 2.8 
196 4 14. 25 4 Ted | 6.5 8.3 248 5 0 4 12.75 | 3.25 4.1 
197 5 2.75 4 14 4.75 5.7 249 4 18.75 4 9 4.75 6.1 
198 4 10.5 4 Sova. | 4570 “6.4 250 5 6.5 5 25200 ||(e4 25 4.9 
199 5 1l 5 8 3 3.3 251 5 4.5 4 15.5 5 5.9 
200 5 1.5 4 12 55) 6.7 252 4 10.5 4 8. 2: 2.25 3 
201 5 0.5 4 12 4.5 5.6 253 3 11. 25 3 9.25 | 2 3.5 
202 6 115 6 4.25 | 7.25 6.7 254 4 15.5 4 11. 75-| 3.75 4.7 
203 5 13. 25 5 EPs Ih C50) 8 255 4 2.90 3 13.5 5 7.5 
204 5 1.25 4 Alley, ao) 627 256 4 15.75 4 11 4.7. 5.9 
205 5 0. 25 4 10; 7o0 5.5 6.8 257 4 12 4 8.25 | 3.75 4.9 
206 4 12.5 4 5.75 | 6.75 8.8 258 4 pa) 4 0 200 Bhi 
207 5 10255 5 7 5:5 5.9 259 3 15.5 3 13 2.5 3.9 
208 4 14.5 4 9.5 5 6.4 260 5 0 4 12.5 3.5 4.3 
209 6 8.25 5 15 9. 25 8.8 261 5 0 4 10.75. | 5.25 6.5 
210 5 4.75 4 15.5 5.25 6.2 262 4 0 3 13 3 4.6 
211 6 10.5 6 4 6.5 6.1 263 6 3. 25 5 11.5 7.78 7.8 
212 6 2 5 12 6 6.1 264 6 7 6 1.5 525 5.4 
213 6 3.75 5 13.75 | 6 6 265 5 6. 25 5 1.5 4.75 5.5 
214 5 9.5 4 15. 25 |10. 25 11 266 5 2.5 4 13 5.5 6.6 
215 5 14, 25 5 6.5 7.15 3.4 267 5 Ao 4 13.75. | 5.75 6.8 
216 6 0. 25 5 13 Bra) 3.4 268 5 9.5 5 3.5 6 6.7 
217 5 10. 25 5 5.5 4.75 5.1 269 5 1.5 4 12.5 5 6.1 
218 5 12. 25 5 3.25 | 9 9:7 270 4 10.75 4 6.75 | 4 5.3 
219 4 15 4 8 7 8.8 

MEASUREMENTS OF SEALS AND OF GREEN AND SALT SEALSKINS TAKEN ON St. PAUL 

IsLAND IN JuLyY, 1912. 

Animal Green skin.| Salt skin Animal. Green skin.| Salt skin. 
eer ee | get. | he ved ee ee ae | | ae Slee 
Slee ie | tas be |e Noe ee |e tee oe la 

o o o 
ep ae ee wee hanede |e Beas ey eal SB Saeeeavin (2 cole (esa et: aad = a =e peat es = 

In. | In. | In. | In. | In. In. In. In. | In. | In. | In In. \ in. | eins 
26 | 41 | 33 A m2 945) 52028.1) 3845) ae 22 35 | 412 | 28 Bit || S2e- e22nule sata mmo 
yell ay || ee) 43 | 272] 204] 343] 223 36 | 384] 27 43.| 293) 194] 314] 22 
28 45 28 32 324 24% 384 233 37 42h 27 44 334 222 364 234 
29 40 313 4 33 224 39 224 38 423 283 3 344 222 40 244 
30 | 452] 26 AOR | eeosa eS 234 39 | 414] 29 5) | 28) | 212 |. 34 23 
S| 433 |) 294/11 674% | 434) |) (24g. |) 38a) |) 6a 40 | 50 | 28 Bel Soh Sta ey 224 
32 423 28 43 314 224 36 23 41 444 30 4h 352 224 43 23 
33 46 29 5 32 222 355 25 42 45 293 53 32 22 354 242 
34 414 | 28 44) 2931 23 34 24 43) 43 303 54! 294 233) 343 274 
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i MEASUREMENTS OF SEALS AND OF GREEN AND SALT SEALSKINS TAKEN ON St. PAUL 
IsLAND IN Juty, 1912—Continued. 


Animal. Green skin.| Salt skin. Animal. Green skin.| Salt skin. 

aq iS q a qi é Es a q g q é 
= ~ rm ve) »~ = ~ — aan) 
2/h/S/2/P/S/P (S/S) 8 S)e Rl S| BIE 
Fa (een Pe ==sce (=a (aS ull pat =n res | al => oA pe feds f= pet re kal = | URES (2 


76 | 453| 208| 5 | 344] 21 | 40 244 
77| 45 | 272| 43| 293| 23 | 35 254 
78 | 46 | 30 5 | 354| 222] 39 23 153] 51 | 33 4.| 35 | 25 |: 41 24 
79| 48 | 308| 44] 30 | 23 | 35 22 154| 483] 334/ 5 | 29 | 26 | 33 26 
80 | 48 | 30 43 | 313 | 233| 404 | 2431] 155] 46 | 314] 5 | 314] 234] 364] 264 
81 | 43$| 30k| 54] 30 | 232] 344] 24 156| 47 | 31 33] 38 | 213] 40 25 
82| 42 | 303 $| 342] 203 | 403] 233] 157] 47 | 30 ba |. 34 | 23° |. 38 264 
83 | 44 | 28 44 | 323] 213 | 39 22k || 158] 45 | 258] 5 | 294] 214] 364) 24 
84| 46 | 29 43| 29 | 21 | 352] 232] 159] 45 | 303| 44) 324] 234] 237 24 
85 | 434 | 29 33 | 333 | 203] 382] 224] 160] 483] 28 43| 32 | 24 | 333] 24 
86| 47 | 31% 353 | 22 | 43 24 161| 47 | 28 5 | 34 | 23 | 404 | 244 
87 | 443] 31 43 | 342 | 21 | 40 243 || 162] 48 | 30 6 | 34 |. 233] 393] 24 
88 | 43 | 30 5.4| 83: |, 223 ||| 36 24 163| 44 | 2 43.| 31 | 21 | 372) (218 
89 | 454] 278| 32] 342] 243] 38 24 164] 4 303 | 5 | 35 | 244] 364] 27% 
90| 44 | 29 4 | 332) 223 | 373 | 93 165| 474 | 29 Bill, 32 al y22eal e338 25 
91| 43 | 29 4 | 334] 218 | 37 221 || 166| 484 | 30 B |) 33. 2a e384 233 
92| 45 | 28 5t| 33 | 234| 37%] 25 167| 44 | 31 44 | 313] 22 | 314] 293 
93; 47 | 27h] 44 | 324] 253] 37% | 262) 168] 43 | 27 44} 201] 21 | 332] 293 
94| 48 | 302] 43] 33 | 219| 30%] 234 ]) 169| 423] 202] 44) 31 | 23 | 37% | 253 
95| 47k | 303] 43 223) 404| 254 |] 170] 39h| 272] 44] 29 | 214 | 33h | 23 
96 | 444 | 27 44 | 30 | 23 | 36 On 17 40 |. 298 |. 4k 88) ae oSaml eases aaa 
97)| 475 Weg2 44] 38 | 242] 383 | 2531] 172] 44 | 29 5 | 314 | 224] 34 224 
98 | 483} 30 43| 36 | 24 | 373] 26 173 | 45 | 27 5 | 304] 214] 35 
99| 44 | 31 3] 31h | 222] 41 221 || 174] 464 | 29 42 | 30 | 222 | 343] 25% 
100] 42 | 30 44] 35 | 22%| 303| 2581) 175| 47 | 314| 5 | 31 | 238 | 36 | 243 
101] 433 | 31 5 | 314| 22 | 323] 223 ]1 176] 433] 29 5 | 333| 19 | 34 23 
102| 48 | 29 44 | 348 | 22 | 38 23 177| 41 | 28 44 | 29%] 23 | 32 25 
103 | 463] 323] 38] 362| 21 | 42 231 || 178] 454 | 30 5t| 35 | 24 | 35 244 
104| 47 | 29 4 | 343 | 232] 39 23 £79.) -4a%:! Sag) (ae) 93; i) Oia) 86 264 
105 | 453 | 33 Sh |. B14 | 23-4) 37) Bee ago ase oe 6t | 29 | 234] 354 | 228 
106 | 46 | 323| 33] 35 | 233] 404] 264 || 181] 38%) 26h] 42| 29 | 22 | 33 23 
107 | 47 | 29 41 | 363| 203| 414] 26 ]] 182] 45 | 32 43 | 303] 24 | 383| 24% 
108 | 473 | 283] 43] 344 | 24 | 38h] 242 || 183] 444] 31 4 | ~20%)| 222 [=-88%: || 20% 
109 | 498 | 30 33 | 344 | 242] 39 244 || 184] 464 | 304 | 44] 323 | 232] 36 25s 
110 | 44 | 929 4 | 328 | 293] 37 26 185 | 46 | 30 41 | 304] 224| 36 | 24% 
11 | £495) DOR Pa lk Banc! on il. day | Bhigo 186| 46 | 293| 32] 33 | 23 | 38%] 242 
112] 443] 203] 42] 34 | 234] 37a | 242 || 187] 44 | 298 | (3h | 37 | 234] 384] 243 
113 | 45 | 314] 4 | 333] 24 | 354 | (243 || 188] 44 | 97 44 | 35 | 218 | 35 26 
114] 43 | 318] 4%] 322] 23 | 372] 233 || 189] 49 | 33 5 | 283] 288] 34 28 
115 | 463 | 30 43 | 34h | 242] 352] 27211 190| 4 29, | 4 | 334| 23 | 37 243 
116 | 453 | 29 5 | 31 | 228| 342 | 2231 1911 433] 26 44 | 33 | 21 | 394] 22 
117 | 444 | 32 5 | 33 | 22 | 354] 2431 192] 45 | 29 44 | 31 | 234 | 32 5% 
118! 47 | 30 33! 34 ! 2431 3841 26 193 | 474! 303! 321] 34 | 235! 383! 263 
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MEASUREMENTS OF SEALS AND OF GREEN AND SALT SEALSKINS TAKEN ON St. PAuL 
IsLAND IN JuLy, 1912—Continued. 


Animal. Green skin.} Salt skin. Animal. Green skin.}| Salt skin. 

S . 2 . . . 
Sal se adal el odedelsd tdi Sibel ad aha sah 
ai/m/Sile#)/e@ls/elsta)/eisla#l elses 
5 8 | a — 5 = 5 5 —_ 3 as — 5 — 
aie | Page> tna jacket me) ge Ral gl =e t= e B 2h =a lie pal el ek = toa le ell ok = 

In In In In In In In. In In In In In In In 
194 | 48% | 30 43 | 29 | 204 | 334] 234 217| 454] 29 44} 32 | 233] 36 25 
195 | 49 | 32h] 42] 34 | 223] 3 254 || 218] 444] 30 33 | 323 | 223] 362] 23% 


198 | 424] 274| 4 | 29%| 20 | 32 214 || 221 32k | 44 | 31 | 25 | 3 23% 
199 314 | 32+ 29%] 25 | 354] 233 || 222] 464] 274) 34) 32 | 203] 324] 22 
200| 40 | 28 a0 31-120: | 3i 21 223 | 424 | 281] 3%] 29%] 22 | 38 22 
201| 41 | 28%] 33| 29 | 21 | -353] 23 224] 444 | 3 4 | 324 | 224 | 34 22h 


208 | 443 | 30% 2 21 | 344| 234 |] 231| 46 | 293] 34] 3 223 | 394 | 244 
209, 474| 303| 4 | 363| 21 | 38 24 932 | 47 | 30 33, 333 | 234] 38 25 
210 | 444 44] 31 | 24 | 34 244 || 233] 434] 30 4 | 304 3 224 
o11| 44 | 28)| 33 | 314] 22 | 38 26 234| 424 | 27 4) 33% WerQ08, |. 82%. | «123 
212| 46 | 28} 314. | 23 | 34 934 || 235 | 454 | 27 34.| 34 3 26 


BRANDING FUR-SEAL PUPS. 


In the summer of 1912 the foundation of an experiment was laid 
having for its object the determination of the question of the ages 
of seals and other related questions. 

The law permits the killing of male seals of certain ages and pro- 
hibits the killing of others, but there is no mark, anatomical char- 
acter, or other characteristic by means of which it can now be said 
that a certain seal is a 2-year-old, another a 3-year-old, and so on. 
Without placing upon the seal some distingishing mark it is impos- 
sible to follow through its life from year to year. A certain seal 
may be observed in a certain place one year, but there is no known 
way by which that seal can be picked out from among the thou- 
sands that return the next year. 

As a matter of fact, the only Alaska fur seals in the world whose 
ages are actually known (pups of the year excepted) are the three 
now in captivity in Washington. 

The best jucgment growing out of long experience has been and 
is used in dealing with these matters. Seals possessing a size within 
certain limits and showing certain characteristics of color, etc., are 
called yearlings, or 2-year-olds, or 3-year-olds, but it is not known 
they are what they are called; at best, judgment, opinion, or con- 
jecture, not knowledge, has been relied upon. 

A system of branding by which a permanent, distinguishable mark 
is placed on the seal would supply actual knowledge regarding this 
matter. Such a system was applied in the summer of 1912. 

6711°—13——7 
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Early in September Mr. George A. Clark and Mr. M. C. Marsh, 
with native helpers, branded 1,741 pups, male and female. Others 
were branded later and the total number for both islands brought 
up to 5,529. 

The branding was done with a hot iron shaped like the letter T, 
and applied on the top of the head. The head was selected as the 
best place for the mark because it is the spot aimed at by the club- 
ber, and the mark is to warn the clubber to save the animal bearing 
it. It is the best place for the brand also because the skull offers a 
firm base on which to work, superior to the yielding surface of the 
back. 

The 5,529 pups branded this year, while not as large a number as 
was desired, will form a basis from which much valuable informa- 
tion may be expected. From those returning in 1913 a certain 
small number should be killed and careful measurements and weights 
taken both of the animals and their skins. The exact age of these 
animals will be known. The measurements and weights will estab- 
lish a standard for the yearling. In the season of 1914 from the 
survivals of this body of branded seals a similar number will be 
killed, weighed, and measured. These animals will be definitely 
known to be 2-year-old seals, and the data furnished by them will 
fix the standard for that age ef seals. Similar killings, weighings, 
and measurements will be made in 1915 and the standard for 3-year- 
olds established. Similarly the standards for other ages will be deter- 
mined, and from the final survivors the breeding period and age 
limit can be learned. 


ABSENCE OF DEAD PUPS. 


The subject of natural mortality among the seal pups is discussed 
at length in the report of the naturalist, and also by Mr. George A. 
Clark. 

In 1896, 11,000 dead pups were found on the breeding grounds, 
or 9 per cent of the total birth rate. As these were found early in 
the season before starvation from the killing of the mother seals by the 
pelagic sealers could have resulted, it was evident that this was not 
the cause. An examination of the dead pups also showed that they 
had not died of starvation, but that they had died from other causes, 
chiefly as a result of trampling in the overcrowded rookeries. Later 
in the season, after the effects of pelagic sealing began to show, fully 
16,000 more dead pups were counted whose death was undoubtedly 
due to starvation. 

In 1912, for the first time in many years, there was no pelagic 
sealing, and it was, therefore, with much interest that the rookeries 
were searched late in October for dead pups, with the result that 
not one starving pup nor one dead of starvation was found. Con- 
trasting this with the conditions in 1896 and in other years when 
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pelagic sealing was carried on, and when thousands of pups which 
had died of starvation were observed, it is easy to believe that the 
herd will rapidly increase now that the great cause of its depletion 
has been removed. 


CENSUS OF THE FUR-SEAL HERD. 


In the season of 1912 it was possible for the first time in the his- 
tory of the fur-seal herd to take a complete census of the various 
classes of seals present on the islands. This work was done by Mr. 
George A. Clark who, as secretary of the fur-seal commissions of 
1896 and 1897, made the partial enumerations and estimates of 
those years, and who made also the approximate enumeration of 
1909. Again, Mr. Clark spent the summer of 1912 upon the Pribilof 
Islands, devoting his entire time to a study of the fur-seal herd. 
The details of his work are set forth at length in his official report. 

The census of the herd, as taken by Mr. Clark, shows seals of the 
various Classes present as follows: 


chive pulls witn haremsi(actualicount): cesses osesscsescescessecscces 1, 358 
iaicandevounc bulls (actual .coumt)2ii2. 222.25 ses. owes ck oc hecoueced 312 
Fanhmossrounc bulla (actual*count)ostecescece Se 02k Okeke s bce eee. 302 
Brandedenesenvewmales) (actualucount)ssaaseeessece se sean one oe te eens 2, 000 
EATEN AE GE COUN items so ses Sats Pits PSS ooh Wn iain a Simin Ue icin a wiaiejenie alee 81, 984 
Breeding cows (equal in number to the pups)...............22-22. 0 cece cee 81, 984 
iRemamimng nonbreedine seals (estimate).---. 252-5... occ ce ctl ences 48, 000 

AROSE She ae ees Hera See ceo Se OG OS ENESCO tO ee aan ae eee 215, 940 


It is important to note that an actual count was made of all the 
active bulls, all the idle and young bulls, all the hauling ground bulls, 
all’ the 3-year-old males marked and reserved for breeders, and all 
the pups. And, as the number of breeding cows is the same as the 
number of pups, their number also was definitely determined. The 
only classes not actually counted or whose number was not defi- 
nitely determined by the count of other classes were the yearling 
males, the yearling females, the 2-year-old males, the 2-year-old 
females, the 3-year-old males that were not branded, and an indefi- 
nite number of 4-year-old males. These were estimated at 48,000, 
which is probably an underestimate. 

The seals embraced in the estimate of 48,000 nonbreeding seals 
include all the yearlings (both males and females), all the 2-year-olds 
(both males and females), all the 3-year-old males (excepting the 
2,000 branded for reservation), of which there was a great number, 
as shown by the rejections in the drives. These classes, as shown 
‘y the counts and estimates of 1911 (which the more careful census 
of 1912 showed to be under rather than over the actual number), 
totaled 66,265. Deducting from this number 3,764 (the number 
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killed between August 10, 1911, and August 11, 1912) and allowing 
a natural mortality of 14,500 (which is excessive in the absence of 
pelagic sealing), we arrive at the 48,000 of Mr. Clark’s estimate. 

It therefore seems certain that the Alaska fur-seal herd at the 
end of the killing season of 1912 (August 10) numbered at least 
215,940 seals of all ages, and the proportion of seals of the various 
classes shows it to be in an excellent condition. 


MINOR FUR INDUSTRIES. 


By Harry J. Curistorrers, Warden. 
and 
LEE R. Dice, Deputy Warden, 


SCOPE OF FIELD INVESTIGATIONS. 


Tn order for the warden and deputy wardens to perform their duties 
intelligently it was necessary for them to make a study not only of 
trapping and trading methods and conditions, but of the general 
natural history of the regions visited, giving particular attention to 
the distribution, abundance, habits, enemies, and food of the various 
species of fur animals, and the relations to them of the birds and 
other animals found in the same regions. 

Headquarters were maintained at Fairbanks and at Tanana, with a 
camp for a short time also on the Chena River about 30 miles above 
Fairbanks. In October, the Circle trail and the adjacent region was 
patrolled, as was also the Valdez trail, and a trip was made into the 
Mount Hayes-Delta country in November. 

In the latter part of December and early January the early catch 
of foxes was brought into Fairbanks by traders and trappers of the 
surrounding region. During this time the warden gave most of his 
time to inspecting the furs and interviewing the men. An arrange- 
ment was made with the dealers whereby all persons bringing in furs 
were reported to the warden, who at once called on them for the pur- 
pose of inspecting the furs and acquainting them with the law and 
regulations. A few lots of unprime skins were found, the most im- 
portant being eight early mink skins brought in by a prospector and 
trapper from the upper Kantishna. The skins were burned by the 
fur warden with the assistance of the trapper. As this was his first 
trapping experience, and as he had not been in from the hills for three 
years, he was let off with this and a warning. He promised not to 
begin trapping hereafter until the open season. 

In February a trip was made into the region south of the Tanana 
River. This region proved to be continuous swamp land, a large 
part of which had been burned over recently. As a result the only 
fur animals seen were a few rabbits. 

Upon returning to Fairbanks a trip was planned to the headwaters 
of the Chena, thence across to the Goodpaster River and to Lake 
Washburn, where it was intended to make extended investigations, 
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but instructions received from the Bureau to keep expenses as low as 
possible made it necessary to abandon this and all other important 
work involving any considerable expense. All that could be done 
was to make short daily trips into the surrounding country. Al 
though this was unfortunate, the time was not wholly wasted, as it 
gave an opportunity to see the spring skins brought into Fairbanks 
from many regions. 

The deputy warden in charge at the Tanana headquarters left that 
point in February and established a camp at the headwaters of the 
Kuskokwim River, remaining until June, when he made a trip down 
the river to Bethel, thence to Russian Mission, St. Michael, and Nome, 
where he arrived the end of September. Meantime, starting in July, 
the Fairbanks party traveled down the Tanana and the Yukon to St. 
Michael and thence to Nome, making stops wherever possible to ac- 
quaint the traders and others with the fur law and regulations and to 
gain a knowledge of conditions in that country. The visits to St. 
Michael and Nome were particularly important because of the promi- 
nence of those places as shipping points for raw furs. 


NATURAL FEATURES OF INTERIOR ALASKA. 


The interior of Alaska, north of the Alaska range, shows, in general, 
broad, nearly level valleys and massive rounded hills, rising in many 
cases above the timber line into high, isolated domes. Northeast of 
Tanana these bald domes form an extensive range and in some in- 
stances rise to the height of over 5,000 feet. 

The Mount Hayes district is the source of many small streams which 
ultimately empty into the Tanana River. This district is composed 
of a continuous range of mountains and high, bald hills. Near the 
mountains there are high plateaus, miles in extent, forming an ad- 
mirable feeding ground for caribou. The Tanana near Salchaket 
begins to widen out for about 100 miles into the broad Tanana Flats, 
wherein are many islands. Near its confluence with the Yukon it 
widens again and from Tanana down the Yukon itself is much wider 
than the upper Yukon. 

The Yukon country from Tanana to Andreafski is very uniform in 
character. The southern side of the river is mostly a low, level coun- 
try, while the northern side for miles consists of continuous high hills, 
mostly heavily forested with white and black spruce, birch, and cot- 
tonwood. Below Holy Cross the hills are not as numerous, and 
from Anvik down there are a great many islands covered with im- 
penetrable willow thickets. Near Andreafski the tundra region be- 
gins and the country becomes low and very level. 

The North Fork of the Kuskokwim rises among the hills north of 
Lake Minchumina. Most of these hills are low, but a few domes rise 
to altitudes of about 3,500 feet. One of these is Mount Sischoo, 
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which rises between the Kuskokwim and the Novi drainage systems. 
The stream until the junction with the McKinley Fork is clear and 
very sluggish and winding. The McKinley Foik is a swift glacier 
stream carrying much mud in suspension, and from this point on the 
Kuskokwim is muddy. With the union of the East and South Forks 
the river becomes of large size and moves with increasing velocity 
toward the sea. Many small lakes occur in the broad valley of the 
river and these are especially abundant on the upper part of the 
river. No hills of any size are touched by the river till the neigh- 
borhood of Georgetown is reached. The valley is forested with the 
same forest typical of the Yukon Valley—that is, black spruce 
forest with white spruce and birch along streams and on favorable 
hillsides. Below Akiak the valley spreads out to join with the 
Yukon in forming the Kuskokwim-Yukon delta. 

The region along the Yukon and Kuskokwim Rivers and their 
tributaries is in general rather heavily forested. The larger un- 
forested areas are the tundra along Bering Sea and the portions of 
the hills above timber line in the interior. Along the rivers there is 
commonly a mixed forest of white spruce, white birch cottonwood, 
alder, and willow. This forest forms a narrow strip along the rivers 
and small streams, and often extends for a considerable distance up 
the ravines. On favorable south slopes it may extend over the 
lower hills, even up to timber line. 

The vast forests which cover the low hills and the greater part of 
the valleys of the interior are composed mainly of black spruce. The 
trees are mostly a stunted form growing from 6 to 20 feet high and 
with trunks from 1 to 4 inches in diameter. The forest is not, as a 
rule, very dense, so that a person can easily walk between the trees. 
The ground is usually heavily covered with moss, and shrubs of vari- 
ous kinds grow in the available space. These shrubs are principally 
Labrador tea, dwarf birch and willow, raspberries, blueberries, and 
currants. A species of larch recently described as new, under the 
name Larix alaskensis Wight, occurs frequently and seems to grow 
between the black spruce and stream forest or mixed in the black 
spruce forest in damp situations. It does not flourish, however, 
and appears to be soon crowded out by the spruce. The trunk reaches 
a maximum diameter of 10 inches at 2 feet above the ground. In 
favorable situations the black spruce may reach a diameter of 12 
inches, while white spruce are often found with a diameter of 24 
inches. 

On the Big Chena and upper Tanana there were formerly a great 
many large white spruce, but on tne former especially they have 
been much cut for sawmills. 

The hills above timber line are covered, except in very rocky 
situations, with moss, grass, and low shrubs. Moss in which is 
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scattered the lichen, ‘‘reindeer moss,’”’ is the predominating feature, 


but considerable meadows of grass occur. Dwarf willows are found 
extensively in the ravines and protected coves far above timber line. 
Scrub alders also often form dense thickets above timber line and 
occur sometimes as a fringe above the white spruce and birch forest 
where this reaches the tree line. In many places dwarf birch and 
blueberries are found abundantly in large patches a short distance 
above the limit of trees. 

The larger rivers form in various portions extensive mud or sand 
bars which at first become covered with equisetum. A few years 
later wilows appear and they in turn give way to alders. Finally 
cottonwoods succeed the willows and alders only to be crowded out 
by the white birch and white spruce forest. If sufficient time be 
given the formation the white spruce finally becomes the dominant 
tree. In the shade of the stream forests a few grasses grow in places, 
and if the shade is not too heavy, bushes of cranberry, raspberry, or 
currant may cover the ground. Dwarf alders may also persist, but 
outside of these there are few other shrubs. 

On the south hill slopes bordermg Lake Minchumina an extensive 
white-birch forest is found. ‘The trees of this forest are very uniform 
in size and height, being from 6 to 12 inches in diameter and about 
50 feet in height, with no large branches till near the top. A few red 
birches and young white spruce are also found. The forest floor is 
covered with low cranberry bushes, other shrubs being nearly absent. 
No pure birch forest of this extent was seen elsewhere. 

In the change from a lake to a swamp and finally to land trees do 
not gain a foothold until several other stages have been passed 
through. Around a typical lake of the interior there is, first, a 
fringe of equisetum extending into the water until it has reached a 
depth of about a foot; next comes a fringe of sedges which may start 
at the very edge of the water; then, in order, on the drained ground 
comes a strip of grass and finally willows, alders, cottonwoods, and 
the forest of white spruce and white birch. Within the lake itself 
there are large patches of water lilies. In the black-spruce forest there 
is another form of lake border in which sphagnum moss grows directly 
to the water’s edge and there is little or no grass, sedge, or equisetum 
about the lake. 

In the level parts of the valleys and on some of the high plateaus 
extensive formations of niggerheads occur. The niggerheads are 
formed by the growth of thick, tough clumps of grasses, which elon- 
gate each year until the head is several feet above the ground. As 
the tops grow very close together it is almost impossible to travel 
through a country composed of high niggerheads. These grasses are 
often found in black-spruce formations with the spaces between the 
heads filled with moss. As the niggerhead formation often changes 
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gradually into the black-spruce formation it appears to be merely a 
local variation of the latter. 

Extensive patches of blueberries occur in the slightly timbered 
areas in the valleys over the entire interior. These areas are as a 
rule covered with moss and a few black-spruce trees occur. Blue- 
berries, raspberries, currants, and rose haws form a considerable 
part of the diet of certain birds and animals throughout the fall and 
early winter. 

Along the Bering Sea coast typical tundra formation is found. 
This consists of a form of niggerhead grass in which blueberry bushes 
are often common. Near the rivers the tuadra is crossed by many 
small streams, sloughs, and ponds which make travel almost impos- 
sible during the summer. The tundra reaches a short distance east 
of Andreafski, on the Yukon, and Bethel, on the Kuskokwim. A few 
willows are found in favorable places a short distance below these 
points. Between the two rivers the tundra extends much farther 
eastward, being found on the Kuskokwim-Yukon portage. 

This somewhat full description of the forest conditions prevailing 
in the various regions visited is given because they are so largely the 
determining factors in the distribution and abundance of the fur- 
bearing animals. 


TRAPPING AND HUNTING GROUNDS. 


One can not fail to be impressed by the comparative scarcity of 
birds and mammals in the interior of Alaska, not only in the number 
of species but also in the number of individuals, in proportion to the 
expanse of uninhabited country. During the migrating periods large 
flocks of birds are often found, but they are the product of a large 
area of country. In certain localities colonies of small mammals can 
be found, but these localities are few. One may often walk for hours 
in seemingly favorable districts without encountering a single species 
of vertebrate life. In general, the individuals in any given region 
are few in number and are thinly distributed. 

It has been stated by previous writers that the fur trade in the 
interior of Alaska has dwindled to insignificance. Yet the shipments 
of fur from Alaska during the fur year from November 15, 1911, 
to November 15, 1912, were far in excess of the purchases of the 
old Russian-American country for any single year. The fur trade 
to-day is, however, divided among a large number of dealers, and thus 
appears to be very small. The fur animals are extremely scarce in 
comparison to their abundance of a few years ago. The high price 
which the various skins now command has caused the animals to be 
hunted more assiduously than ever before, and as a result the total 
output is relatively high. 
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The Fairbanks fur-bearing district covers a very large territory. 
Around Fairbanks proper no real trapping can be done. Fairbanks 
itself is quite a large town, and its mining district runs out for many 
miles over ‘‘the creeks.’”’ Where considerable mining and prospect- 
ing has been carried on for a term of years the fur bearers have been 
exterminated. 

Fairbanks is situated on the Chena Slough, about 4 miles across 
country from the Tanana River. Going up the Chena Slough about 
15 miles, we strike the Chena River, a clear-water stream. Even on 
the river about 50 miles up a potato farm is found, and farms are also 
found in several places fronting the Tanana. No good trapping 
grounds can, therefore, be found nearer than 150 to 200 miles from 
the city. South of the city and the Tanana River occur miles of 
continuous swamp, in which no trapping can be carried on. Good 
trapping grounds are, therefore, found only long distances from Fair- 
banks. The best regions are the headwaters of the Chena River, 
which empties into the Tanana at Chena; headwaters of the Salcha, 
emptying into the Tanana at Salchaket; headwaters of the Good- 
paster to the Volkmar River and the Healy River. The Chatanika, 
emptying into the Tanana at Tolovana, has good mink-trapping 
grounds, and the Kantishna and Nenana, with their tributaries, have 
at different points good grounds for several species—mink, marten, 
fox, and lynx. The streams above mentioned are all clear-water 
streams. 

The Tanana River itself is a very muddy glacial river. The water 
is very cold and swift. A good swimmer can keep up in the water 
only a short time, as it is so cold that cramps set in. To fall over- 
board invariably means to drown. The river is hardly navigable 
above Chena, being in places 1 or 2 miles wide and full of flats. 

The post farthest up the headwater of the Tanana, Newton’s 
trading post, is near the mouth of the Healy River. The same 
trader has run this post for a number of years. He has a large 
Indian trade. Formerly he obtained a large number of fox and 
beaver. Fox were destroyed by poison several years ago and are 
now seldom obtained. Beaver were also nearly extinct before the 
close season was established. The main fur which he obtains is 
mink and marten, more of the former. Both species have in the 
district a good dark color. This dealer ships his furs from or sells 
them in Fairbanks. 

The Salchaket trading post, at the mouth (ket) of the Salcha 
River, is owned by a trader who has been there for a number of years. 
The Salchaket Indians, with whom he has the larger trade, are a 
very industrious, clean class of natives, as Indians go. They do a 
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ereat deal of hunting and formerly a large amount of trapping. 
Since the establishment of this mission, however, they hardly ever 
go trapping until February. Mink and marten are about the only 
furs purchased. The marten are of a very good quality, but the 
mink are too often a dark brown, somewhat lighter than the average 
dark-chocolate mink of the interior. This is not due to any fault in 
the mink, but to the fact that the Indians do most of their trapping 
after the first of the year. This trader has a winter post office, but 
sends most of his furs to Fairbanks. 

At Chena furs are seldom sold. Trappers prefer to take their 
catch to Fairbanks, where there is more competition. 

The Nenana trading post and post office is run by a trader who 
ships most of his furs by mail. He gets nearly all the Nenana 
Indian catch and a large number of white-trapper furs from the 
Kantishna and Nenana rivers. The rest of these furs go to Fair- 
banks As these rivers run through a varied country from the high 
mountains of the Alaska range to the lower swamp lands near the 
mouth, a varied collection of skins is obtained. The middle country 
between the Nenana and the Kantishna is a good lynx country. 
The trader at Nenana obtains from 50 to 100 a year. The vari- 
colored martens from the upper Kantishna and the darker-colored 
ones from the Nenana are brought here. The mink are of a good 
quality, and several hundred are brought in each year. The Nenana 
Indians catch a great many muskrats, which are plentiful near the 
mouth of the river, and may be obtained without much exertion. 
Foxes were quite common toward the Alaskan range, but are now 
not so common. 

The Tolovana trading post, at the mouth of the Chatanika, is 
run by two traders. A large number of mink and muskrat are 
obtained by the Indians here, also a few lynx and fox. The country 
is mostly low, covered with spruce forests, though farther up the 
Chatanika it becomes quite hilly. Most of the fur obtained is sent 
to the Fairbanks store of this company. 

Though the country around Fairbanks has long ago been trapped 
out, more furs are handled there probably than in any other place in 
the interior of Alaska. Competition is very strong, so it is with credit 
to themselves that the reliable dealers refuse to buy a collection con- 
taining unprime skins. ‘Trappers, and some traders, come here from 
far distant points to dispose of their winter furs. The best of the furs 
purchased here are sold locally at high prices. 

There are several dealers in fursat Fairbanks. Individuals also often 
buy small lots, pick out a few of the best skins, and ship the others. 
One firm handles the largest proportion of goods purchased directly in 
Fairbanks. They make a practice of picking out and selling in sets 
locally the best-matched skins. In this way they can get about one- 
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third more than by shipping them to the States. A large number of 
small shipments to furriers will thus have come directly from this 
company. Mink, marten, and ermine are the principal furs handled 
by them. In sets the following prices were obtained on an average 
during the past season: Mink, $7 to $8; marten, $13 to $15; ermine, 
$1.50 to $1.75. The price on ermine was above value owing to the 
large local demand; $1.25 to $1.75 being all an extra good bunch is 
worth in the States. Below is an estimate of the number of the skins 
purchased by a company at Fairbanks the past season and the average 
prices per skin: 


Furs PurcHaseD BY ONE DEALER AT FAIRBANKS, SEASON OF 1911-12, wirH 
AVERAGE Prices PAID THEN AND IN 1910-11. 


Average Average 
Species. Number. | prices paid | prices paid 
1911-12. 1910-11. 


Martens esses seeks Se eate esis octets ete miccintabieccdlesceismletscces 600 $9.00 $7.00 
IW Din ee Sonaeaec connnG oS boernic Cacao see COSC bOOee Gab bOndrOsiSonoNDeoocas 700 5.00 3.50 
OTN Gs sen see sone See eee cr ae te seco scmieece sine seaiac ser oeclee 350 1.15 - 50 
ING. ike Bo pig 5 se atooS OOS dCO So aa DaOcosnaeaSSoSeoparo a ESE ceeTeTg SeOce 20 8.50 7.00 
HG XA(CLOSS Soe oe we cate rete ne eaiee eee seein nel ee eeisaion alela sialele sete cleista 15 12.50 8.00 
ie) RETIN 55 oo beoce den cape doe tencmac GaCeC Oop DoSe Doo soos cobsapdEdsoce 15 6.00 5.00 
Otten eee ooo ee tenes cise eeiieete nie siaeet ocean este misieieteeteaiesieters MONO Vil lecoocsesosse 
NWiOlhey ine So ge Soe Se tan cae Senet ne ce oe See coms cabs oreesaaecons 1 6500) (see e 2 ce ease 
NG UTR ee oe sone ata ce sane com maaan cates ne ce sesasctlesiasiasien emia secs 30 22.00 18.00 


This table shows the considerable increase in the prices paid in 
1911-12 over those of 1910-11. 

There are several other buyers at Fairbanks, each of whom buys 
about the same quantity as the one whose figures are given in the above 
table. : 

Several extra fine skins were brought into Fairbanks during the past 
season, among them being two very dark and unusually beautiful 
marten that sold for $100 and three beautifully matched silver-gray 
fox skins brought in by a prospector. These were shipped to London, 
where they brought $600 each. 


TANANA DISTRICT. 


The region about the mouth of the Tanana is rather low and full of 
small streams. Back some distance from Tanana the country con- 
sists chiefly of low hills with small valleys and streams between. 

No large quantity of fur is obtained near the post itself; most of the 
fur brought in to Tanana comes from points 40 to 50 miles distant. 
Near by, however, in the many sloughs about the mouth of the 
Tanana, considerable numbers of muskrat are trapped or shot. A 
good many mink also are obtained. Marten are brought in from the 
hilly country. 

As there are no important trading posts along the Porcupine and 
Chandlar Rivers (which join the Yukon near Fort Yukon), consid- 
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erable quantities of furs are brought down to Tanana from that region 
as well as from Fort Yukon and Rampart. Still greater quantities 
come in from the Tozitna and upper Melozitna Rivers. The total 
quantity of furs brought to Tanana in 1911—12 was greater than in the 
previous year. The high prices paid induced more trappers to go out 
and to trap more energetically. 

There are at Tanana three principal buyers of furs. The business 
is increasing and good prices are paid, but almost invariably in trade. 

A large proportion of all the fur animals of the interior of Alaska 
are represented among the furs brought in to Tanana. The most 
abundant is the muskrat; the most important are mink and marten, 
most of the latter being pale in color and not so valuable as the darker- 
colored individuals, a few of which are seen. Even a few white fox 
were brought in from the upper Melozitna. Beaver are found in the 
small streams and ponds. The law protecting them until 1918 is gen- 
erally observed. Reports were current that one or more companies 
had bought some beaver, but they could not be verified. It is prob- 
able, however, that a few are killed by the Indians for food. A few 
fox and lynx are brought in from the Yukon hills. 

The number of furs of each kind bought in 1910-11 and 1911-12 by 
one principal company at Tanana was as follows: Muskrat, 1,500 to 
2,500; marten, 500 to 700; mink, 300 to 400; ermine, 100; lynx, 10 to 
15; black bear, 11; cross fox, 10; red fox, 25; land otter, 10; white 
fox, 2: 

RAMPART. 


Rampart has recently become a fur-buying post of some importance. 
It shares with Tanana and Fort Yukon the catch from the Porcupine 
and the Chandlar Rivers. It is in a good mink region. Considerable 
mining is carried on, and as the country is not old enough to have 
been thoroughly trapped out, the prospectors and miners are able to 
obtain a good many furs during their idle winter months. 


FORT YUKON DISTRICT. 


Fort Yukon is an important trading point for the large settlement 
of Indians located there and on the Porcupine and Chandlar Rivers. 
There is an Episcopal mission at Fort Yukon and the Hudson Bay 
Co. formerly had a post there. 

The principal local trader reports that the quantity of furs handled 
there now is about as great as at any time in the past. The most 
Important species are mink and marten; those coming from the 
Porcupine and Chandlar Rivers are said to be the largest, darkest, 
and most heavily furred to be found anywhere in Alaska. Lynx 
formerly constituted a very large part of the catch; a large number 
are still obtained, though it ts claimed that a few years ago the lynx 
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suffered an unusual mortality from some unknown disease and that 
the species has not yet regained its former abundance. 


KOKRINES. 


This place, situated on the Yukon about 75 miles below Tanana, was 
formerly an important Russian trading post. Later it was continued 
by the man whose name it now bears and still later by the Northern 
Commercial Co. In the winter of 1911-12 the store burned and has 
not been rebuilt. It is understood that other stores have been 
established. 

The Melozitna, coming down from the high Yukon hils and enter- 
ing the Yukon below Kokrines, flows through an excellent trapping 
region, especialy for marten, mink, and otter. A new mining camp 
called Ruby has recently been established a short distance below 
Kokrines, and if this camp remains the furs of the region will probably 
go there. 


KOYUKUK. 


This place is on the Yukon at the mouth of the Koyukuk River 
and perhaps 100 miles below Kokrines. It is an unimportant place, 
consisting of a small trading post and a telegraph station. The region 
round about is low, somewhat hilly, covered with spruce, and is a good 
country for mink and muskrat, and marten and foxes farther back 
in the hills. It is a fair trapping region and apt to remain so for some 
time. Some black bear are found near Koyukuk in the Yukon hills. 


NULATO. 


Nulato is situated on the Yukon a short distance below Koyukuk, 
and is a small Indian village with a few whites. The Indians mostly 
have some Russian blood and are of a somewhat higher class than 
usual. There are two stores here. 

The wooded hills and valleys about Nulato constitute an excellent 
mink and marten country. Muskrat are also abundant. A few red 
foxes come from the Koyukuk, but there are no white foxes or wolves. 
Lynx are not uncommon, one white man having snared 16 during 
the past winter. 

The local traders this season handled about 2,000 muskrat, 800 mink 
worth $3.50 to $4.50 each, 400 marten worth $6 to $8 each, a few 
ermine caught chiefly by the squaws, 16 lynx, and a few foxes. 

About 40 miles below Nulato is Kaitag, a small trading post with 
one store and a telegraph station. The country is like that about 
Nulato, very hily, full of gulches and small streams, and covered with 
a continuous forest of spruce and birch. 
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ANVIK. 


At the mouth of the Anvik River, about 200 miles below Nulato, 
is the Anvik Episcopal mission. There is here a considerable settle- 
ment of Indians who hunt and trap up the river and a short distance 
in the adjacent country, catching mostly mink, foxes, and marten. 
There is one small trading company which buys their catch. 


HOLY CROSS. 


Holy Cross, formerly called Koserefsky, a Catholic mission, one of 
the largest on the Yukon, is about 50 miles below Anvik and near the 
mouth of the Innoko River. There is here a considerable settlement 
of Indians, mostly half-breeds. There is one store, owned by the 
mission, also a school conducted by the mission. 

The country, so far as adaptability to fur animals is concerned, is 
similar to that about Anvik. Directly across the river from Holy 
Cross the Shageluck slough empties into the Yukon. Although in 
the forested region, the country is flat and suitable for mink and 
muskrat. There are several small Indian settlements at different 
points on the slough, and several small traders have located among 
them. Some little distance from the mission beaver occur in con- 
siderable numbers, but the mission authorities do not permit them 
to be killed except rarely for food. Mink, marten, muskrat, and otter 
are the principal furs obtained. 

About 40 miles below Holy Cross is a Russian post where there is a 
single trader, and 20 miles farther down is another. 

This region is the beginning of the treeless zone. Marten and other 
arboreal species are therefore not present. The principal species are 
muskrat, mink, and foxes. The last trader referred to obtains 
annually 200 to 300 foxes, 600 to 700 mink, and a larger number of 
muskrats. 

ANDREAFSKI. 


This is a small post of no great importance, situated on the Yukon 
at the mouth of a small river of the same name. There is one trading 
company here. 

Andreafski is in the treeless tundra region. No trees are to be seen 
anywhere, only the wide expanse of grass-covered tundra, full of 
sloughs and ponds, extending to the mouth of the Yukon and 
northward to Norton Sound. 

The only natives of this region are Eskimos, the dividing line 
between them and the Indians being just below Holy Cross. The 
Eskimos are a better class than the Indians, being cleaner, more 
industrious, and more thrifty. 

The muskrat is the most abundant fur animal in the tundra region. 
Red foxes are common and an occasional white fox is seen. The 
Eskimos are the only trappers in the region, and as a consequence 
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there has been no special decrease in the abundance of any of the fur 


animals. 
ST. MICHAEL. 


This important place is located on St. Michael Island, Norton Sound, 
about 60 miles above or east of the mouth of the Yukon. The island 
is a military reservation and the mercantile and transportation com- 
panies doing business there operate under permits issued by the War 
Department. The Northern Navigation Co. maintains headquarters 
at this place, where all passengers and freight must transfer to river 
boats. Some four or five other companies maintain stations there, 
each keeping a small stock of furs for sale to travelers. 

On the island itself there are practically no fur animals, only an 
occasional muskrat or mink being seen. Many furs, however, are 
shipped from St. Michael by buyers who collect them as they come 
down the river in the spring immediately after the ice has gone out. 
People from all over the Yukon tundra section also come here, bring- 
ing in their catch of furs, which they ship or sell to local traders, 
receiving supplies in return. 

NOME. 


Nome, situated on the bleak, barren south coast of Seward Penin- 
sula, would be unimportant with respect to furs were it not for the 
fact that schooners trading on both coasts of Bering Sea bring large 
quantities of white-fox and other furs to this place. Some lower 
Yukon traders also take their furs to Nome, where they exchange them 
for supplies. 

In the summer a great many Eskimo congregate at Nome, 
coming with their families in their boats from all over the Seward 
Peninsula and from as far north as Cape Prince of Wales and the 
Arctic coast. They bring ivory, which they carve into various forms 
and trade to the local merchants or sell to the summer population. 
They also bring in the catch of white-fox skins, which they sell or 
barter. In the early fall, having obtained their winter supplies, they 
return to their villages. 

The Bering Sea Co., of New York, which has done a general trading 
business at Nome for several years, has recently established stations 
at Point Hope and Point Barrow, at the former of which it does a large 
business in white foxes and ivory. 

The various dealers at Nome handle white foxes, also mink and 
marten from the Yukon. One store had on hand about 200 white 
foxes, 150 mink, and 100 marten. The mink and marten came from 
the Yukon. It was stated that the white foxes were all brought from 
Siberia by whalers. 

The United States Mercantile Co. has a store at Nome, but obtains 
its furs chiefly from two posts on the Kuskokwim. Two other trading 
companies obtain some furs in trade. 
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About the headwaters of the Kuskokwim is a good marten 
country, and the animals taken there are of superior color. About 
the lakes and along the small streams and sloughs mink are found in 
some numbers. Otter are found in the same situations and about 
larger streams also. Black bear are quite numerous. Muskrats are 
common about the sloughs and other quiet waters. On the small 
streams and creeks beaver are abundant. Lynx and red foxes are 
occasionally taken, while wolverine and wolves occur along the 
Alaska Range. These conditions hold down the Kuskokwim as far 
as Georgetown. Below that point marten are rare, but mink, otter, 
and muskrat continue. When the tundra is reached the conditions 
have entirely changed. At Bethel the principal fur animals are the 
mink (the coast species different from the one found at the head- 
waters and less valuable), muskrat, and otter, the last quite rare. 
The Arctic hare is usually abundant and of some commercial value. 
The white fox is found principally on the islands off the coast. 

Trapping in this region is done almost entirely by the natives. As 
a rule the sentiment of trappers and traders is favorable to the pro- 
tection of the fur animals and the regulations are well observed. 
Numerous complaints were heard that the Indians kill mink, musk- 
rat, and beaver out of season, but this practice is becoming less 
prevalent. 

Competition among traders has been so keen that some have been 
induced to buy considerable numbers of unprime skins. They prefer, 
however, not to handle such skins, and many are now refusing to do 
so. The fur regulations are, in the main, applicable to this district 
and satisfactory to trappers and traders. Some think the open season 
for marten should begin November 1, two weeks earlier. Although 
the pelt may be prime by that date the fur is short and the skin has 
not yet reached its full value. 

It was felt that the open season for the muskrat should be extended 
to June 1, and this has been done. ‘This is desirable because muskrats 
are usually taken by shooting them in the water and that can not be 
done until after the ice goes out, which does not occur until the first 
or second week in May. 

The black bear is so destructive to caches that no one thinks it 
should receive any protection. 

Forest fires which occur often in this region are very destructive to 
fur and game animals, driving away those that are not killed. A 
burnt-over region reforests very slowly, and the fur and game animals 
are even slower to return, 
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NOTES ON FUR-BEARING ANIMALS OF ALASKA. 
MINK (TENA INDIAN NAME, ‘‘TARKUDZA” OR ‘‘TARBASHA”’), 


Although the interior of Alaska has been trapped and retrapped 
for many years, mink are still quite common in and about many 
of the clear-water streams, and are perhaps the most important 
of the minor fur-bearing animals. Most of the larger streams, on 
account of their glacial origin, are usually quite muddy, and mink 
do not frequent them. The best mink region in the interior is that 
drained by the Porcupine and Chandlar Rivers, northwest, north, 
and northeast of Fort Yukon, and the Kantishna region south of 
Tanana. The lower Yukon tundra region is also good for mink, 
which are also common on the tributaries of the Koyukuk, though 
not much trapping has as yet been done in that region because of the 
unusual expense involved. 

Skins from the interior of Alaska are usually dark chocolate in 
color; those from the tundra region are usually reddish brown, though 
a few of the one color may be found in the territory of the other. 

The fur in the interior begins to become prime about the last of 
October, and by the middie of November most of the animals will 
have prime fur. However, even as late as November 15, an occasional 
animal will have an unprime skin. December skins are the best, the 
fur being heavier and darker than earlier or later. Spring skins 
never have the fur or desirable color that fall skins have. Late in 
March the fur begins to bleach and the fresh glossy appearance 
fades. By April 15 the guard hairs begin to fall out, the under 
parts become worn, and the fur becomes thinner. Continued cold 
weather and higher latitude or altitude will, of course, prolong the 
period of primeness. 

Continuous and deep snows interfere seriously with trapping in 
December, at the very time when the furs are at their best. Trap-_ 
ping is then very difficult, the traps frequently becoming frozen up, 
covered with snow and lost. But the energetic, resourceful trapper 
who can endure the hardships of the rigorous climate, and keep in 
touch with his traps, is quite sure to make profitable catches of 
high-grade furs. 

For mink the trapper sets his traps along the smaller streams, 
for it is there that the mink wander in search of small fish of which 
they are particularly fond. The mink may be taken either on the 
land or in the water. Experts usually prefer to take them on the 
land. The trap is set on a projecting point of the bank, or in the 
water at places where signs indicate that the mink come for fishing. 

The mink wanders far afield. He will wander all along the banks 
of a stream or pond, explore every nook and corner, and all the little 
brooks and ditches emptying into larger streams. ‘Traps are there- 
fore often set on fallen trees and on logs across small streams. 
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Bait is sometimes used. The entrails of a bird or other animal 
make better bait than the whole- animal, and fish oil or decayed 
fish is still better. A live bird is excellent; rarely will the mink 
pass without stopping to kill the bird. 

Mink houses are often built as a protection to the trap and to lead 
the mink to the trap. The house is built of small pieces of wood 
or stone, the bait is put at the farther end and the trap in the entrance. 
This is regarded as a very good method. It protects the trap from 
freezing, but takes too much time if one has a long line of traps. 
Every trapper, however, has his own favorite method as the only 
really good one, and the methods are therefore nearly as numerous as 
the trappers themselves. Deadfalls are sometimes used in trapping 
mink but this method is not now much practiced. Steel traps, 
no. 1 and 14, are now most used, even by Indians. The Indian 
uses but few traps, while the white man will have 100 to 200. 

Albinism among mink is not uncommon; at least three examples 
have been noted recently. All were unusually large animals, one 
being 25 inches long when cased. ‘The fur of these albinos was pure 
white, but the guard hairs were creamy white, thus marring some- 
what the beauty of the skin. 

Mink are said to prey on muskrats at times, and the entrails of 
muskrats are often used as bait. The principal food of the mink is 
probably fish, though the menu is by no means so limited. In one 
instance a quantity of grass and weeds and the remains of a squirrel 
were found in a mink’s stomach. 

Less than 10 years ago mink skins could be purchased in Alaska for 
one to two dollars. The average price now paid for the interior 
mink is $4.50 to $5.50, while many lots bring as much as $7 per skin. 
One lot of 107 skins taken in the Kantishna region by one trapper 
brought him $725. 

There are, of course, not nearly as many mink in Alaska as formerly, 
but the high price which their pelts bring causes them to be hunted 
assiduously and a large annual catch is maintained. 


MARTEN (TENA INDIAN NAME, ‘‘SUKA’’), 


The marten is one of the most valuable of the fur-bearing animals 
of Alaska. It is an animal of the forest and is rarely seen where 
there are no trees. Of the regions covered by our investigations, 
the most important having marten are the Porcupine and Chandlar 
territory, the Kantishna, and the headwaters of the Kuskokwim. 

The fur from the different regions has distinctive peculiarities. 
An expert can usually tell the locality from which any particular 
bunch of skins came. Those from the Porcupine country have 
very thick long fur, somewhat coarser than from farther south, 
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and brown in color. Skins from tributaries of the upper Tanana are 
dark chocolate brown, with shorter, finer fur. Those from the upper 
Kantishna and over the wooded hills to the Kuskokwim have 
peculiarly variegated fur seldom seen in other districts. They have 


in the same pelt almost every shade of orange and brown. It is only. 


now and then that a marten with a ‘‘true-color” skin is caught in 
this region, and even these are rather pale. As a result the skins 
from this region have to be dyed. 

The so-called black marten is a myth. The darkest ever seen 
are not black but a rich deep chocolate brown. Marten vary perhaps 
more in color than any other fur and the pelts are therefore hard to 
match, which fact, of course, adds to the cost of well-matched skins. 
There are a few very dark marten, a larger number of dark brown, 
and a much larger number that are pale in color, varying from light 
brown to golden yellow. Now and then a ‘‘golden” marten is found; 
these, however, are very rare and bring a high price. They are 
really more orange than golden. The only parts of the coat that 
do not vary greatly in color are the orange patch under the throat 
and the long bushy tail, which is blackish or dark brown. 

The habits of marten are peculiar. They do not follow the small 
streams and ponds as do the mink and some other species, but prefer 
the higher land covered with heavy spruce or pine forests. In such 
regions the marten is almost the only fur animal to be found, and as 
a result the marten trapper is a specialist who traps for that one 
species. 

The fur of the marten in the regions mentioned becomes prime 
early in November. It continues to improve, growing longer and 
heavier. By November 15 it is quite heavy and the skins are in good 
condition. The best pelts, however, are not obtained until Decem- 
ber and the first half of January, when the fur is heavier, softer, and 
more glossy than at any other time. Very few furs can be taken at 
this season, however, because of the unfavorable climatic conditions. 
White men will sometimes venture out and do some trapping, but 
the Indians seldom go out before February or March. 

It is claimed that the marten disappear periodically and with 
some regularity from the regions they frequent. They are not 
found dead and there is no evidence of migration. Perhaps it may 
be that food is unusually abundant and the marten are not tempted 
to avail themselves of the food supplied by the baited trap. 

Marten are usually taken in steel traps, no. 14 being the size 
preferred. The traps are set in hollow logs or trees, or sometimes near 
trees where their tracks have been seen, fish oil, fresh meat, or, better, 
rotten heads of birds being often used as bait. Marten, as a rule, 
are not very suspicious and no great care needs to be taken in setting 
the traps. They may be taken even in deadfalls or figure-four traps, 
but those methods are not much followed now. 
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Marten are much more rare than mink in Alaska; probably there 
are not more than one-third as many. Marten pelts are worth $9 
to $10, and some bring as much as $30 to $40. Two perfectly 
matched dark marten caught last winter on Healy River brought 
the trapper only $40, although they were soon resold for $110. 

The marten, although in the wild state apparently quite ferocious 
and untamable, as a matter of fact lends itself readily to domestica- 
tion. It is more easily domesticated than almost any other of the 
fur-bearing animals. When taken young, it soon becomes quite 
tame and it is believed could be handled with commercial success 
on a fur farm. 

ERMINE. 


The ermine, or weasel, is found throughout the whole wooded in- 
terior of Alaska. It is found not only in the dense forests, but it is 
also quite common sometimes about miners’ and woodchoppers’ 
cabins, woodpiles, and in rubbish piles along the trails. 

The female is much smaller than the male. She makes her home 
under a pile of stumps or stones or in a hollow tree. The young are 
born in May while the female is still white or only changing. The 
male and female do not remain together, but separate soon after the 
rutting season is over and lead solitary lives during most of the year. 

By the middle of October most of the weasels have changed their 
brown summer pelage for the white winter coat and are then called 
ermine. A specimen (a male about 2 years old), taken on October 
15 near Fairbanks, had not quite completed the change; the head 
and tail were mostly brown, the back was about half and half, while 
the belly was pure white. Four days later another male, several 
years old, was obtained that was entirely white; not a brown hair was 
to be seen; the skin inside was clear white or fully prime. It may be 
that the older animals make the change from summer to winter 
pelage sooner than the younger ones. In the spring brown hairs 
begin to appear early in April if the spring be an open one; usually, 
however, the change does not begin until after the middle of April. 
By the middle or last of May the change is complete and the coat is 
brown once more. 

Ermine eat all sorts of small animals and birds, ranging in size 
from shrews and mice to rabbits and squirrels, and from chicadees 
to partridges. They feed chiefly, however, upon the smaller mam- 
mals and birds. 

Because of the small size of ermine and the small price usually 
brought by the skin, trappers rarely make any special effort to trap 
it. The price is now increasing so rapidly, however, that the ermine 
is becoming an animal worth while, and trappers are paying more 
attention to it. Choice bunches of skins bring as high as $1.50 per 
skin, though the usual price for interior skins is $1.25 to $1.35. 
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BEAR (TENA INDIAN NAME FOR BLACK BEAR, ‘‘SES 
BEAR, ‘‘TLARUZA’’). 


FOR BROWN 


Bears of various species are supposed by the uninformed to be 
extremely numerous and very dangerous throughout the interior of 
Alaska. Both suppositions are without any foundation in fact. 
There is no species of bear that is really numerous in that country, 
the black and the cinnamon are more common than any other, and 
only rarely is one of them met with, and then only in remote places. 

The black bear ranges throughout the whole interior of Alaska, 
from the sources of the Yukon and Tanana to Holy Cross, below 
which it is not often seen. 

The ferocity of these bears is largely a matter of imagination. 
A black bear will almost invariably ‘‘hike for the tall timber’? when 
discovered, unless it be a female with cubs. A mother animal of 
almost any species will make some defense of her young, and in so 
doing acts strictly on the defensive. In this respect the black bear 
is not peculiar. 

Perhaps the worst charge that can be made against the black bear 
is that it is quite disposed and ready to appropriate to its own use 
the provisions it chances to find in the prospector’s or trapper’s cache. 
If the brute would stop when he has eaten all he can, it would not be 
so bad; but he destroys everything he can not eat, which is a very 
reprehensible practice, of no apparent benefit to the bear and very 
hard on the owner of the cache. For this reason it is easy to have 
sympathy for the prospector and hard to feel any for the bear. 

The summer and fall food of the black bear is salmon wherever they 
can be obtained. In the fall blueberries constitute the principal food. 
Bears, however, are omnivorous at times and will eat almost any- 
thing they find. They are said to be destructive to young caribou 
and moose. 

The time when they go into retirement and begin their hibernation 
depends somewhat on the food supply; so long as food is easily ob- 
tainable they are apt to remain active. Ifa cache of caribou meat or 
other provisions is found late in the fall the bear will remain with it 
until all is eaten. 

As is well known to naturalists and other careful observers, it is a 
common thing to find both cinnamon and black cubs in the same 
litter. As bears of cinnamon-color phase are in Alaska usually, if 
not always, called brown bears, and as the Alaska game law protects 
the brown bear, a great deal of confusion has resulted. The situation 
is briefly this: The brown bear of the Alaska game law means the 
big brown bear of Kodiak Island and the several closely related 
species of big brown bears on the adjacent mainland. ‘These, and 
only these, are covered by the game law. A cinnamon or brown- 
colored individual of the black-bear species does not come under the 
Alaska game law, but under the Alaska fur law. 
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MUSKRAT (TENA INDIAN NAME, ‘‘BEKENALA’’). 


Muskrats are quite common in all suitable situations throughout 
Alaska. In the interior the districts suitable for muskrats are 
usually limited in area, while along the lower rivers, near the coast, 
and in the tundra belt, suitable territory is found nearly everywhere. 
They are particularly abundant on the lower Yukon and Kuskokwim, 

The ice in many parts of Alaska does not go out until May or even 
later, and the muskrats can not be taken until then. In recognition 
of this condition and the further fact that the muskrat fur remains 
prime in most parts of Alaska until June, the open season for musk- 
rats has been extended to June 1. 

Muskrats are not often trapped or hunted by white men, who 
regard them as too insignificant to merit their attention. They are 
therefore hunted chiefly by the Indians, who usually secure them by 
shooting rather than by trapping. The Indians watch for the 
muskrats as they swim about in the sloughs and ponds and shoot 
them with 22-caliber rifles. 

As other kinds of fur become scarcer and the value of muskrat 
pelts increases, this animal will be hunted more assiduously, and 
white men will engage in the business. 

Although muskrats are chiefly nocturnal or crepuscular in their 
habits they are often seen swimming about and feeding in the day- 
time, and it is then they are usually hunted. 

One rarely sees a muskrat house in the interior of Alaska; they 
apparently live mostly in holes in the bank. 


FOXES. 


Red foxes were formerly quite plentiful on the hills and ranges 
surrounding the Tanana Valley, and fairly abundant over most of 
the interior of Alaska. They were until recently quite abundant on 
the Healy River, but one is seldom seen in that region now, a condi- 
tion due, it is claimed, to the use of poison about 10 years ago. 

The headwaters of the Nenana River are now the best fox grounds 
in the Tanana Valley. Poison was used in that region several years 
ago, but the reprehensible practice was discontinued with the result 
that foxes are increasing in that region. Recently several valuable 
skins of black and cross foxes have been obtained there. Wherever 
red foxes occur, black, silver, and cross foxes (all color phases of the 
red fox) are occasionally found. Some very fine ones have been 
secured along the Alaska range in the upper Nenana and Mount 
McKinley region. 

White foxes are found in considerable numbers along the Bering Sea 
and Arctic coasts. Large numbers are obtained in the northern parts 
of Seward Peninsula, and still larger quantities come into Alaska 
from Siberia. 
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Trapping for white foxes is carried on almost exclusively by the 
natives. They use no. 24 traps. North of Point Hope they do not 
do any trapping until December, and as the weather is likely to be 
stormy in the middle of the winter, most of their trapping is done in 
March. The natives and traders claim, and it is believed justly, 
that, on account of the high northern latitude, the fur is in the best 
condition in March and that it is prime even into April. In recogni- 
tion of these conditions the open season for foxes in the region tribu- 
tary to the Arctic has been extended to April 1. 


WOLVERINE (TENA INDIAN NAME, “‘NEETSIL’’), 


The wolverine is found sparingly throughout the interior of Alaska, 
but occurs all along the Alaska range. Although it prefers a high, 
wild, rocky country, it is sometimes found in more open regions. 

While the wolverine will rarely catch or kill any live animal 
(except perhaps young moose and caribou) it will feed readily and 
ravenously on any animal it finds dead. It will rob the natives’ 
caches of their supply of meat and fish, cunningly steal the bait from 
the hunters’ traps and any animal that it finds caught in the trap. 
It will steal anything, whether of food value or not. In order to do 
successful trapping in any region the trapper must first rid the 
district of wolverines. If this is not done the trapper will find not 
only the bait stolen from his traps but the animals caught will also 
be stolen if there happens to be a wolverine in the neighborhood. 

The wolverine is such a greedy animal that its capture is usually 
not difficult. Sometimes, however, it shows much cunning, often 
eluding the trapper for an entire winter. Because of the great harm 
it does in destroying the trapper’s catch, the general feeling in Alaska 
is that the wolverine should not he protected. 

A large trap must be used for wolverines, owing to their heavy, 
broad feet. 

The pelt possesses considerable value, the price now being $8 to $10. 

Recently a good many wolverine pelts have been brought into the 
lower Yukon and Nome from Siberia. Some are sent to Seattle and 
San Francisco and later resold to Alaska traders. Those brought to 
Nome are usually distributed to small traders who dispose of them 
for local use. 


LAND OTTER (TENA INDIAN NAME, ‘‘MELAZONA”’ OR “‘MEZIHA’’). 


The land otter, like the beaver, has been, and perhaps still is, in 
danger of commercial extinction in Alaska. There are, however, 
several places in which it is still found in considerable numbers. It 
is common in the tundra about the lower Yukon and Kuskokwim 
and is found in some numbers at the headwaters of the Tozitna, 
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Melozitna, Nowitna, and Kuskokwim. In many places it is so rare 
and so hard to trap that no effort is made to capture it. 

During the year ending November 15, 1912, land-otter shipments 
were made from 61 different points in Alaska. The largest number, 
255, was from Juneau, and the total was 1,480 skins, valued at $20,720. 

In the interior of Alaska the otter feeds largely upon whitefish, 
lake herring, and grayling. As these fishes are abundant in most 
streams, the otter should find plenty of food. 


BEAVER (TENA INDIAN NAME, ‘‘NOYA” OR “‘TSO”’). 


There are very few beaver left on the Tanana or its tributaries. 
Old beaver dams and beaver-cut trees are often seen, but rarely or 
never a beaver. At the headwaters of the smaller streams one 
occasionally finds a small family of beaver. On the Kuskokwim 
and lower Yukon they are not so rare. From Melozitna down to the 
tundra a good many have been reported in the small streams and 
ponds back of the hills. One large colony and several small ones are 
reported on the Tacotna. They are probably more common on the 
Kuskokwim. 

The first regulations promulgated for the protection of fur animals 
in Alaska provided a close season for beaver until 1915. The informa- 
tion obtained by the fur wardens during their first year shows that 
this will not be adequate, and the close period has therefore been 
extended to November 1, 1918. The very considerable increase in 
numbers observed since the close season was established justifies 
the belief that beaver will be so abundant by 1918 or perhaps 1920 
as to justify a limited amount of killing. 

So far as could be learned the regulation against killing beaver 
is observed. Now and then an Indian may kill one. Indians are 
very fond of beaver meat and can not always resist the temptation 
to kill when opportunity offers. 


LYNX (TENA INDIAN NAME, ‘‘KAZENA” OR ‘‘NODUIHA”). 


The lynx is found throughout the heavily wooded interior of Alaska, 
especially wherever rabbits are found. When rabbits are abundant 
lynx are quite common; whenever rabbits are scarce, as is likely to 
be the case periodically, lynx are rarely seen. Thus they may be 
common one year in a certain locality and totally absent the next. 

The lower Nenana is at present one of the best lynx countries. 

While lynx feed chiefly on rabbits they will eat other small mam- 
mals such as squirrels, mice, shrews, and the like; they also destroy 
a good many birds, especially the ground nesting species. 

The lynx is a stupid animal and easily caught. A common set is 
as follows: Several rabbits are hung on a small stripped spruce tree, 
and rabbit skin or old moose hide thrown on the ground under the 
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tree. Large no. 3 traps are used, 3 or 4 being placed indifferently 
around the base of the tree. In trying to reach the bunch of rabbits 
the lynx is sure to step in one of the traps. When caught the lynx 
does not make vielent efforts to escape as do most fur-bearing 
animals, but lies quietly down until approached, when it will, instead 
of trying to escape, spring savagely at the visitor. Another favorite 
method of capturing the lynx is by snaring. Extra strong picture 
wire is used and the snare is adjusted at the base of a small tree 
where bait has been placed over a rabbit trail. 

The total number of lynx skins shipped from Alaska in 1911-12 
was 2,720. ‘The principal shipping points were Tanana, St. Michael, 
Nome, Fort Yukon, Bettles, and Fairbanks. 


WOLF (TENA INDIAN NAMB, “YES” OR ‘‘TIKONA’’), 


Wolves are not common in the Yukon-Tanana valley, though they 
are sometimes seen southward toward the Alaska range and west- 
ward toward the Bering coast. In southeast Alaska they are said to 
be abundant and very destructive to deer, and, while reports regard- 
ing their ravages and the menace to human life have doubtless been 
greatly exaggerated, the department has recognized this situation as 
justifying the withdrawal of protection to wolves, and on April 2, 
1912, a bill CH. R. 22775, 62d Cong., 2d sess.) providing a bounty 
upon them was introduced in the house by Mr. Sulzer. 

No action was taken on this bill, but it is hoped that legislation of 
this character may be secured at an early date. 

The total number of wolfskins shipped from Alaska in 1911-12 was 
only 103. The majority of these came from Nome, Ketchikan, and 
Wrangell. Doubtless many of those shipped from Nome had been 
brought over from Siberia. 

On the lower Yukon wolfskins are in demand by the natives, from 
which to make trimmings for parkas and for robes. 


RED SQUIRREL. 


Red squirrels are very abundant in practically all the forested 
parts of Alaska. They were observed to be exceedingly abundant in 
the spruce forests along the Fairbanks trail. They are also very 
numerous in all the forests about Cook Inlet and Prince William 
Sound. In the vast burnt-over areas in central or interior Alaska 
few or none may be seen, but as soon as trees occur there the squirrels 
are to be found. They are very tame and will eat their spruce cones 
within a few feet of the hunter, keeping up a constant chattering or 
scolding the while. 

The quantity of spruce cones they will consume is surprising. 
At the base of a tree in which a red squirrel has its nest there may 
frequently be seen a pile of husked cones a foot or two high and 5 or 
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6 feet in diameter. In these huge piles the squirrels sometimes 
place bunches of green cones for future use. 

Their nests are usually built of moss and sometimes lined with 
feathers. The nest is globular and placed on a branch 10 to 20 feet 
above the ground. Several nests often occur in one tree. Whether 
the squirrels kill and eat small birds may be questioned, though 
bones and feathers of birds are often found in their kitchenmiddens. 

Although the skin of the red squirrel is of little commercial value 
at present, the fur is of good quality and, with the decreasing abun- 
dance of other furs, will doubtless soon be in greater demand. The 
total number shipped from Alaska last year was 611, which number 
doubtless included spermophiles or ground squirrels, as well as red 
squirrels. z 

CARIBOU. 


Caribou occur in considerable numbers in the rutting season on the 
divides and in the valleys between Fairbanks and Circle, but none 
within 70 or 80 miles of Fairbanks. The principal caribou country 
is in the region of the Chena hot springs, Wood River, Kantishna, 
and Bonnifield country. They are found, however, on nearly all 
the slopes and tundra plateaus of interior Alaska. They are not 
found in the Bering coast tundra nor on the Yukon below Koyukuk. 

The high plateaus over which the caribou range in winter are of 
wide extent. In walking over these plateaus one can see where the 
caribou have pawed up the snow to get at the moss beneath, but the 
animals themselves are not easily seen. Large numbers of caribou 
are killed by the big game hunters and pot hunters. Usually the 
killing is done after cold weather begins, when the carcasses can be 
frozen and cached until marketed. Often, however, large numbers 
are killed too early, the expected freezing weather does not come in 
time, and the carcasses spoil before they can be marketed. 

The skins of the caribou make excellent sleeping bags and a few 
are shipped or utilized locally every year for that purpose. 


TRAPPERS AND HUNTERS AND THEIR METHODS. 


Hunting and trapping fur-bearing animals is carried on by both 
white men and Indians. The white men engaging in this business 
are of two classes, first, those who devote all or most of their time 
to trapping during the open season, and, second, those who are 
primarily prospectors and trap only incidentally. The trapper must 
‘be able to endure the rigors and hardships of the long winter, but he 
must also be able to stand the life of isolation. Often he lives alone 
and it may be 50 to 100 miles to the nearest neighbor. Usually, 
however, two men trap together. 

While some trappers do not start for the trapping region until after 
snowtall, when they can travel with dog team, many others start out 
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earlier, take with them in a boat an outfit and supplies for a year, 
and, poling up or down a stream, reach the region selected in time to 
establish a comfortable camp and thoroughly reconnoiter the terri- 
tory before the actual trapping season begins. If they are pros- 
pectors, they will at the same time amuse themselves in that fasci- 
nating vocation. It will sometimes take them a month or two to 
reach their destination, and by the time they have built or put their 
cabins in shape and laid out their trap lines winter will have arrived. 

The man who combines trapping and prospecting does not usually 
succeed very well at either, the best he can hope to do being to catch 
enough furs to grubstake him for his prospecting operations during 
the next summer. 

The white trapper is usually much more successful than the Indian. 
The Indian will regard 6 to 10 mink or marten a big catch; a white 
man would get many more in the same region. An Indian will 
trap in the same region year after year, while the white trapper 
will practically exhaust it in one season. 

The Indian will rarely set his traps more than two or three miles 
from his camp, while the white man will extend his line to 25 to 60 
miles. He will require 2 to 4 days to run the line and he must have 
a cabin at each end, often with temporary shacks between. Many 
trappers, especially those trapping lynxes, have small dog-teams 
with which to make the rounds. 

The life of the trapper, while fascinating in many respects, is one 
beset with many hardships and privations, and the financial return 
is usually small. The average trapper does not receive more than 
$350 for his season’s catch. A few make as much as $700 to $900. 

On the lower Yukon and along the Bering Sea coast the trapping 
is done mostly by Eskimos. There are a few squaw men who trap 
white foxes, the actual work being done chiefly by their women. 
The Eskimos are more thrifty, cleaner and better trappers than 
the Indians; some of them are relatively well off. The Indian would 
rather hunt muskrats than go after those furs requiring greater 
effort. Very few Indians are successful trappers and very few ever 
learn to stretch a skin properly or to take proper care of it. 


OBSERVANCE OF THE FUR LAW AND REGULATIONS. 


In general, the law and the regulations meet with approval, 
though there is some objection to those relating to bears and musk- 
rats. Practically all traders believe in the protection of fur-bearing 
animals. There are in each region usually a few trappers who will 
not observe the regulations unless compelled to do so, but they are 
among the lowest class of irresponsible trappers who have little or 
no regard for-any law. The worst class and the hardest to deal 
with are those who use poison, but it is believed this class is decreasing. 
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Popular feeling has been educated to the extent that a trapper who 
uses poison incurs the enmity of his fellows. If a trapper is seen 
going into the woods with a light pack this indicates that he has 
no traps and he at once becomes an object of suspicion to all other 
trappers and prospectors until he proves his innocence. In the 
winter of 1910-11 one trapper on the Newana River was reported 
to the district attorney's office for using poison, and a half-breed 
in the same region was suspected of doing so. The trapper left the 
country and the half-breed is believed to be obeying the regulations 
now. 

The fur buyers who frequent the lower Yukon and the Kuskokwim 
have been too much disposed to purchase all skins offered them, 
whether prime or unprime, but they are now beginning to realize 
that this is poor business. The promulgation of a regulation against 
the shipment of unprime skins will no doubt greatly improve condi- 
tions in this respect. 

White trappers as a rule will not catch an animal with an unprime 
skin if they can help it. The Indians are less particular. As they 
use as food the flesh of many of the species of fur animals they will 
be disposed to pay very little attention to close seasons or the condi- 
tion of the fur but will kill the animals at any time when they may 
desire them for food. However, if the trader will refuse to purchase 
unprime skins the Indians will doubtless do less trapping out of 
season. 

Dealers on the Arctic coast claim that under the regulation regard- 
ing white foxes none can be caught in that region. From November 
to March there are continual snow storms and heavy winds which 
render trapping impossible. They claim that very little trapping 
can be done until toward the last of February and that the fur 
remains thoroughly prime until in May. 
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FIG. 1—TRUNCILLA WALKERI, NEW SPECIES. 


Upper figures, females; lower figures, males. 


FIG. 2.—THE GREAT FALLS OF THE CUMBERLAND, 85 FEET HIGH, A BARRIER TO THE ASCENT OF 
FISH AND MUSSELS. 


THE MUSSELS OF THE CUMBERLAND RIVER AND ITS 
TRIBUTARIES, 


By Cartes B. Witson and H. Waron CLark, 


INTRODUCTORY. 


The purpose of this investigation was to ascertain the distribution, 
relative abundance, and habits of the various mussel species living 
in the river and its tributaries, and to make an intelligent appraisal of 
the mussel resources of the river from a commercial standpoint. 

The party was under the supervision of Dr. Robert E. Coker, 
director of the United States Biological Station at Fairport, Iowa, who 
furnished general instructions to be used by all field parties engaged 
in mussel investigations. In addition to the authors, the party 
included the late Mr. J. F. Boepple, the shell expert of the Fairport 
station, and Mr. Ernest Danglade, now scientific assistant in the 
Bureau of Fisheries, each of whom contributed fully as much as either 
of the authors to the success of the investigations. 

The work was begun about May 10 near the mouth of the Cumber- 
land River, and conducted thence upstream through the State of 
Kentucky and into Tennessee as far as Clarksville. During the pre- 
vious year it had been carried from Pineville, Ky., to Celina, Tenn. 
Accordingly, it was now resumed at Celina, where the Obey River, 
a tributary of the Cumberland from the south, was investigated. 
Thence the work continued slowly down the Cumberland itself. 

From Jellico, Tenn., and Williamsburg, Savoy, Corbin, Livingston, 
and Barbourville, Ky., as centers, the upper portions of the Cumber- 
land River, the Clear Fork, Big South Fork, Laurel and Rock Castle 
Rivers were examined. Neither the main river nor any of these 
tributaries is navigable for a boat, so that the investigations had to 
be conducted by team, driving along the banks or visiting convenient 
fords and shallows. 

The party then drove by team from Williamsburg to the Cumber- 
land Falls, proceeded again by team from the falls to Parkers Lake 
station, and thence by rail to Burnside, Ky. This is the head of 
steamboat navigation on the river, and here a small boat was con- 
structed in which to proceed down the main river, thus completing 
the survey of the entire river. 
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During all these investigations the methods followed by the two 
divisions of the party were made as different as possible in order to 
cover the field more thoroughly. Mr. Boepple used the crowfoot 
dredge, tongs, and mussel rake, and worked the deeper portions of the 
river. The rest of the party covered the shallower water, riffles, sand 
bars, and smaller tributaries, and, of course, obtained the mussels by 
wading. 

A careful record was kept of the temperature of the water at the 
various stations, and as often as seemed advisable samples were 
taken for subsequent analysis. 

In addition to making original observations the party secured as 
much information as could be obtained from local fishermen and 
clammers with reference to the location of the mussel beds, past and 
present operations upon them, and the finding of pearls and baroques. 
’ For such information we are particularly indebted to the following 
persons: Mr. Walter, of Dover, Tenn., an extensive dealer in shells; 
Mr. Samuel Dabbs, a clammer of Dover; Mr. M. K. Clark, proprietor 
of the blank factory at Clarksville, Tenn.; and Mr. Cicero Harris, a 
boatman who had floated down from the upper part of the river fishing 
and clamming, and who knew the river more intimately than anyone 
else it was our fortune to meet. To these gentlemen as well as to 
many others who extended favors and assistance whenever oppor- 
tunity offered, our sincere thanks are tendered. 

As fast as they were obtained, the samples of water and specimens 
were shipped to the biological station at Fairport. The shells were 
subsequently identified and studied by the principal author with the 
results herein set forth. 


THE CUMBERLAND RIVER. 
GENERAL DESCRIPTION. 


The main branch of the Cumberland River rises among the foot- 
hills of the Pine Mountains, in the southeastern corner of Kentucky. 
It flows southwest along the eastern side of the mountains, receiving 
many tributaries. Near Pineville it turns at a right angle and flows 
northwest through a wide gap in the mountains, and then swings to 
the south, its general course being that of a half circle, convex toward 
the north. At State Line, in Monroe County, it crosses into Tennes- 
see, its general course in the latter State being also that of a half 
circle but convex toward the south. | 

At Tobaccoport, in Stewart County, it crosses the State line back 
into Kentucky, flows northwest and enters the Ohio at Smithland, 
only 12 miles above the mouth of the Tennessee River at Paducah. 
The distance from the source to the mouth in a straight line is about 
325 miles, but the river is so extremely crooked that its total length 
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is nearly 750 miles. Its principal tributaries are the Laurel and Rock- 
castle Rivers from the north, which join it within a few miles of each 
other at the southwestern corner of Laurel County, Ky.; the Big 
South Fork, whose mouth is at Burnside, Ky.; the Obey River from 
the south at Celina, Tenn.; Roaring River, from the south, at Gaines- 
boro Landing, Tenn.; Caney Fork, from the south, at Carthage, 
Tenn.; Stones River, from the south, 15 miles above Nashville, 
Toenn.; Harpeth River, from the south, at Pardue, Tenn.; and the 
Red River, from the north, at Clarksville, Tenn. 

The Cumberland is navigable during high water from its mouth to 
Burnside, Ky., a distance of 525 miles, and a system of locks is in 
process of construction which will make navigation possible during 
the entire year. 

PHYSIOGRAPHY. 


The area drained by the river and its tributaries is about 25,000 
square miles, and embraces mountain ranges, a continental plateau 
(the Cumberland Plateau), and lowlands. Along the upper reaches 
of the river among the Cumberland and Pine Mountains in the eastern 
portion of the plateau the rocks are largely Cambrian sandstone; 
through the remainder of the plateau and the long stretch of lowlands 
they are almost universally limestone. The dividing line is at 
Cumberland Falls in the western part of Whitley County, Ky., where 
the river plunges over a wall 85 feet in height. From the source to 
the falls the river has nowhere cut its channel very deep; below the 
falls, and especially through the plateau, the banks are lined almost 
continuously with high limestone cliffs, filled with caves and roughly 
weathered. The faces of these cliffs furnish abundant evidence of past 
upheavals in numerous faults and contortions of the strata, as well 
as in repeated anticlinal and synclinal folds, differing considerably 
in intensity at different localities. 

Above the falls the river valley is comparatively narrow, but below 
the falls it widens somewhat, and the river winds back and forth in 
broad and then in shorter curves, with cliffs now on one side and now 
on the other. 

So evenly has the channel been worn down through the soft lime- 
stone that there are no rapids of any importance below the falls, and 
steamboats can run from the mouth up to Burnside in Pulaski 
County, Ky., within comparatively few miles of the falls, as already 
stated. This makes the river easy to navigate for two-thirds of its 
entire length, and since it runs through a great region remarkable for 
its mineral and agricultural resources and its large forests, but with a 
physical contour which makes the building of railroads exceedingly 
expensive, the Cumberland is destined to be one of the most important 
commercial highways of the United States. 
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COMPARISON WITH MAUMEE AND KANKAKEE RIVERS. 


Both the Maumee and Kankakee Rivers, which were examined by 
the present authors, are situated in regions profoundly modified by 
the great glacier. In their basins the ice mass first removed the 
entire fauna and flora, and when it melted established new channels 
by which the river was restocked. 

The Cumberland Valley presents an entirely different history. It 
is situated in a region which is geologically very old and which has 
not been much disturbed since its first upheaval, except by the ordi- 
nary forces of weathering and erosion and the subsequent formation 
of mountains. The Cumberland and Pine Mountains, as well as the 
great Cumberland Plateau, are portions of the Appalachian system, 
and the wrinkling which formed them took place toward the close of 
the Upper Silurian period. Originally very much higher than at the 
present day, they have gradually yielded to weathering and erosion, 
but are otherwise unchanged. The great glacier reached only a little 
below the Ohio River, which is far to the north of the Cumberland 


Valley. 
CHARACTERISTICS OF THE MUSSEL FAUNA. 


Consequently a primitive fauna and flora are to be looked for in 
this valley, one that began with the very origin of the valley itself, 
and has been gradually developing ever since without any serious” 
disturbance; and in fact the best American authorities regard the 
Mississippi Valley as the original home of fresh-water mussels upon 
this continent, the rest of the rivers, ponds, and streams having been 
populated from this source. Some authorities even say that there is 
evidence to show that this fauna developed first in the New World and 
then spread to the Old World. However that may be, it is certain 
that the Mississippi area has the greatest diversity of species and the 
most magnificent shells to be found anywhere in the world. 

The Cumberland and Tennessee Valleys are among the very oldest 
portions of the Mississippi region, and are commonly looked upon as 
the center of this wonderful mussel fauna. Accordingly we should 
expect to find in them a great diversity of species, some of which 
would be found nowhere else, and that such is the case has been well 
shown by many conchologists. Over 80 different forms of mussels 
have been reported from the Cumberland River, and the present 
examination has added 3 others. This is considerably more than 
twice the number found in the Maumee or the Kankakee River 
systems, and is a remarkably large representation compared with any 
river of equal size. A few of these species have never been reported 
from any other locality, but the great majority are common to the 
southern portion of the Mississippi system. Such of these as were 
found during the present examination are enumerated on pages 14 
to 19. 
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GEOGRAPHIC DISTRIBUTION OF THE MUSSELS. 
CONTRAST BETWEEN THE RIVER ABOVE AND BELOW THE FALLS, 


The Cumberland Falls establish a natural barrier, dividing the river 
into an upper one-third and a lower two-thirds, between which there 
can be practically no interchange of animal life, and very radical 
differences appear in the mussel fauna. Above the falls only a very 
few species of mussels are found, and these are considerably dwarfed. 
Unio gibbosus is the only species in any abundance, and rarely one 
may find examples of Lampsilis ovata, Alasmidonta minor, and Ano- 
dontoides ferussaciana. This scarcity of species is as much due to the 
fact that all the conditions are unfavorable (see p. 23) as it is to the 
lack of intercourse past the falls, and in all probability there would 
be very little profit in stocking the river above the falls with mussels. 
Indeed we were told that some Lampsilis ovata were taken from below 
the falls and transplanted to the river above about seven years ago, 
with visible results, possibly, in the few dwarfed specimens of this 
mussel now present in the upper river. 

In the river below the falls conditions are totally different. In 
the very pool at the base of the falls were obtained 19 species of 
mussels, all of them of normal size and perfectly healthy. And from 
this point down to the Ohio every portion of the river bed that is at 
all suitable for mussels is fairly covered with them. 

Much of this part of the river has been thoroughly worked over 
by agents of the button factories, and the location, extent, and pos- 
sibilities of the various beds are well known. Some clammers even 
have a memorandum list of the beds, giving the percentages of usable 
and useless shells in each. Many of these beds have been worked 
for some time, a few of them as long as 10 years, and an immense 
number of shells have been taken, as many as 200 to 300 tons from 
some of them. But in spite of the great number of mussels taken 
out, the river as a whole, according to general accounts, does not 
show any marked depletion except in one or two restricted locali- 
ties. On the contrary, a comparison of many beds in the vicinity 
of Celina, Tenn., examined by Mr. Boepple in 1910 and again in 
1911, showed a considerable increase. This was especially true of 
beds situated above the silt in the back water from the various 
lock dams. Such places seem peculiarly suited to rapid mussel 
growth, and furnish thereby a valuable suggestion as to the best 
localities for artificial propagation. 

Of course the mussels that were too close to the dams, or that were 
in the mouth of tributaries filled with back water from the dams, 
would be killed by the increased deposit of silt, and the rise of 
water from behind the dams makes it harder to secure the mussels. 
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On the whole, however, the benefits seem greater than the disad- 
vantages. 

Incidentally it is worthy of note that the water privileges at 
Cumberland Falls have been leased to a company which has already 
begun operations toward establishing a power plant for furnishing 
electricity to Louisville and other cities. 


FAUNISTIC DIVISIONS OF THE RIVER BELOW THE FALLS. 


For our present purpose we may divide the river below the falls 
into four sections, fairly well separated by natural conditions, and 
by differences in the relative numbers of the various mussels. These 
sections will be discussed in order, beginning at the falls and pro- 
ceeding toward the mouth of the river. 

First section, from Cumberland Falls to Celina, Tenn., 175 miles.— 
While there are numerous and rich mussel beds along this portion 
of the river, there is no commercial clamming. This is chiefly due 
to the high percentage of culls, small species, and pinks, the latter 
mostly elephant-ear (Unio crassidens). The most important com- 
mercial mussel is the southern mucket (Lampsilis ligamentina gibba). 

The elephant-ear is not killed in any great numbers by pearlers 
because it is not looked upon as a pearl-bearing species, while other 
mussels, supposed to contain pearls, are often nearly exterminated. 
Up to the present time, moreover, this mussel has been refused by 
the buyers for button factories. Consequently it has been neg- 
lected or culled out by the fishermen in the lower sections of the 
river and left comparatively free to breed, the glochidia to be picked 
up by fish and carried up toward the falls. Natural conditions have 
in some way also given the purple spike ( Unio gibbosus) an advantage 
over other species above the falls. Similar conditions may have 
been equally favorable to the closely related elephant-ear below the 
falls. Perhaps these considerations will help to explain their pre- 
ponderance in these two iocalities. 

There are 19 mussel beds in this section of the river and the pro- 
portion of commercial shells and culls, together with the size of 
the bed and the kind of bottom, are shown in the following table: 
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The table shows at a glance that the proportion of culls is so large 
in nearly every one of the beds that they yield but a poor profit to 
the clammer. 

The conditions, however, are everywhere favorable to mussel 
growth, as is evidenced by the number and variety of the shells. 
These mussel beds each contain a fair proportion of commercial 
shells, three of which, the southern mucket, the butterfly, and the 
Ohio River pigtoe, might well be propagated artificially. In this 
way the preponderance of culls could be greatly reduced in a few 
years, if not wholly overcome. 

Although there is no clamming, there is considerable pearling in 
this section of the river and large piles of shells were found in a number 
of places where the pearlers had left them. ‘This was especially true 
at Fords Island, Mill Springs Bar, below Lock 21, Wells Island, 
Selfs Shoals, and Champs Shoals. It will be noticed that in coming 
down the river the first pigtoes were found at Mill Springs Bar and 
the second lot at Indian Creek Shoals. 

Second section, from Celina to Nashville, Tenn., 190 miles.—The 
mussel beds increase a little in number and considerably in size 
along this section of the river, and in consequence there is more 
commercial shelling. The percentage of pinks and spikes steadily 
decreases, especially that of the former, and there is a corresponding 
increase in the commercial species. The Ohio River pigtoe becomes 
the most common button shell, while the elephant-ear not only 
decreases in numbers, but partially changes its color, and with 
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white nacre it answers fairly well for button making. The condi- 
tions are even better suited for mussel propagation than in the pre- 
ceding section. 

The following table gives the percentages of the various mussel 
species and other useful data: 
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In addition to the beds above enumerated, small and not very 
profitable ones were reported by local clammers at Bullards Gap, 
8 miles below Simpsons Island; at Wartrace Creek Bar, 4 miles 
further down the river; at Pinks Bar, 2 miles below; at Lower 
Holliman Island, a mile below Phillips Branch; at the head of 
Sullivans Island, 5 miles lower; at the foot of the sand shoals near 
Haneys Landing; at Turkey Creek Shoals, just above Carthage; at 
Hunters Point, a mile below Lock No. 5; at the mouth of Spring 
Creek, 5 miles above Cairo; at the foot of Cunningham Island, 
2 miles nearer Cairo; at Mauskers Island, just above Edgefield Junc- 
tion; and at Priestly Shoals, 5 miles above Nashville. 

At Gainesboro Landing the mussels were all obtained from Roar- 
ing River, a tributary of the Cumberland from the south (see p. 29). 

At Cotton Bar 12 tons of shells were cribbed along the bank, of 
which 60 per cent were pigtoes; washboards, monkey-faces, and 
butterflies were also common. Simpsons Island was the highest 
point on the river where clammers were found actually at work. 

Muskrats were making heavy inroads into the mussel beds at several 
places, notably at Puryears Bar, at Mauskers Island, and Hills Island. 
All the piles of shells left by these animals showed that they have a 
decided preference for pigtoes. 
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hard section, from Nashville to Dover, Tenn., 105 miles.—This por- 
tion of the river has been more thoroughly worked by the clammers 
than has any other. It contains the largest and most valuable mussel 
beds of the entire river, and the location of all the beds, together with 
their size and relative value, are well known. The proportion of 
merchantable shells, moreover, has increased until there is no longer 
any locality in this part of the river where the pinks and spikes pre- 
ponderate. The Ohio River pigtoe still continues to be the most 
common and valuable commercial shell, but the niggerhead becomes 
a close second and from Clarksville to Dover outranks the pigtoe. 

So much does the commercial clamming increase and so great is the 
influence of the ready local market for shells that pearling as a dis- 
tinctive vocation practically disappears. Every clammer is on the 
watch for such pearls as may be found in the shells which he cleans 
for the market, but there is very little hunting for pearls with no other 
object in view. This increase in the commercial clamming is due 
almost entirely to the activity of the button-blank factory at Clarks- 
ville, near the center of this third portion of the river, which furnishes 
a convenient market for all the shells taken in the vicinity. 

The proprietor of this factory, Mr. M. K. Clark, is much interested 
in everything that pertains to clamming, and with his assistance sev- 
eral thousand glochidia of the yellow sand-shell were taken from ripe 
female mussels and placed in tubs of water with small fish caught in 
adjacent ponds. After the young mussels had fastened themselves 
to the fish the latter were turned loose in the river. This was the 
first time that mussels had ever been artificially planted in the 
Cumberland. Mr. Clark also gave us most of the data for the follow- 
ing table of mussels beds: 
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There are also small beds containing a limited number of market- 
able species at the following localities: Just below Lock No. 1, along 
the north bank of the river, badly depopulated by sand dredges; near 
the Tennessee Central Railroad bridge, also along the north bank; at 
Whites Creek Bar, considerably dug up by sand dredging; along the 
mouth of Indian Creek, 20 miles below Nashville; below Lock A on 
the south bank of the river; at Betsytown on a very rough and rocky 
bottom; at Davis Riffle extending diagonally across the river; oppo- 
site the pumping station of the Clarksville waterworks; at Kentucky 
Landing and Red Rock Landing, the latter bed nearly worked out; 
at Palmyra Island along the west bank of the river; at Cumberland 
City just below the steamboat landing; and at Wells Island, 2 miles 
farther down the river. 

Thus the third section of the river contains a larger number of 
mussel beds than any of the other sections, and the beds are richer 
both in numbers and species of mussels. It is the section of the pig- 
toe and niggerhead mussels, and those species are the most abundant 
button shells. There has also been a marked increase in the yellow 
sand-shell and the monkey-face. 

This portion of the river, however, is also the nearest to the center 
of demand, and consequently its beds have been worked longer and 
harder than any of the others. The most of them do not show any 
signs of depletion but remain as rich as when the work first began. 
The most important beds are, for the conchologist, the one at Half 
Pone Bar, where the smaller and rarer species are specially abundant, 
and for the button man the one at Guisers Bar, which has yielded 
rich returns through a long series of years; in fact, from the very 
beginning of work here on the river. 

Fourth section, Dover to Smithland, Ky., 85 miles—While this 
section is not as well known as the preceding, and has not been 
worked as much, it probably contains as many and as valuable 
mussels. 

The center of demand was still the blank factory at Clarksville, 
to which all the shells have to be transported up the river. But a 
sort of secondary center has been established at Dover, Tenn., where 
Mr. Walter, one of the leading merchants of the town, purchased 
most of the local shells and hired most of the clammers. Further- 
more, the business in this part of the river was conducted in the most 
approved and up-to-date manner. ‘The boats were towed to and from 
the mussel beds by small launches, the mussels themselves were con 
veyed from the boats up the steep river bank by steam power, and 
were finally cleaned by steam conveyed to the pans in a pipe from the 
engine. 
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Mussel Shoals was the lowest point visited on the river, but from 
reports given by the clammers the niggerhead continues to be the 
prominent shell down to the mouth of the river. 

The number of beds in this section -of the river is fully equal to 
that of the preceding section, but they have not been worked as much 
because they are farther away from the center of demand and require 
-transportation up the river to Clarksville. The niggerhead gains 
steadily in its percentage and at Canton passes the pigtoe, and then 
continues to increase down to the mouth of the river. There is also 
a steady decrease in the amount of culls, until at and below Canton 
nearly all the shells obtained were marketable. Of course, this 
means much to the clammer, as it does away with the necessity of 
sorting the shells and handling over the culls. 


TABULAR STATEMENT OF DISTRIBUTION OF SPECIES. 


In the table herewith given is expressed the distribution of every 
species of mussels obtained by the party in the Cumberland River 
and its tributaries. Where the mere presence of a species is all that 
is desired, it is indicated by an X. The percentages of the more 
important commercial species are indicated by numbers. The totals 
represent the actual number of specimens obtained. In order to 
catch the eye readily, all the side stations not on the main river are 
printed in italics. All commercial species are marked with an 
asterisk (*). 
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RELATIVE ABUNDANCE OF DIFFERENT SPECIES. 


In forming an estimate of the relative abundance of the different 
mussels in the various beds many things have to be taken into con- 
sideration. 

For the clammer’s purpose, a count of his entire catch would give 
the most reliable data, but this is usually impossible. It is almost as 
satisfactory to take the successive hauls as they come and count the 
various species in each; the greater the number of hauls counted the 
more accurate the results obtained. 

From the viewpoint of the conchologist, however, such an estimate 
is in reality only a measure of the extent to which the species in ques- 
tion is capturable by the clammer’s gear, and for the following 
reasons: 

There are a number of species which never “bite” the hooks on a 
crowfoot dredge, or which do so very rarely. Such species may be 
plentiful in a mussel bed and yet never appear in the clammer’s 
hauls. 

Again, some mussels are found only in small numbers and around 
the edges of a bed. The clammer makes his hauls where the shells 
are most crowded, through the center of the bed, and may miss these 
altogether. 

The clammer throws away the mussels that are too small to use as 
well as those whose shells are too thin or too highly colored. Such 
shells ought to enter into the percenteges as much as the more valu- 
able species, but they do not appear in the clammer’s hauls. 

Different methods of clamming produce very different results in 
the proportion of shells obtained. The crowfoot dredge, the rake, 
the tongs, and wading each secure an unduly large number of some 
species and an unduly small number of other species. 

To enumerate all the shells obtained by all the methods would give 
the most accurate results, but that is obviously impracticable. When 
the water is low the clammer gets quite a different proportion of 
species, and may even get different kinds of mussels from those 
obtained when the water is high. 

Each of these considerations has been kept in mind while making 
out the percentages; the clammer’s hauls were counted; all the piles 
of culls were carefully examined; all the specimens possible were 
secured by wading along the edges of the beds; account was taken of 
the various shells found in muskrat piles; the relative stage of water 
was noted, and, so far as could be done, allowance was made for it. 
Then, too, there has been a careful consideration of numerous cir- 
cumstances which can not be shown to the reader, but which result 
from the authors’ experiences at the different stations. Notwith- 
standing all these efforts, the numbers must still be regarded as 
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approximate rather than absolute. But, even so, they will be of 
service to the mussel fishermen, for whom they are primarily intended. 
Only a very small percentage of the shells seen and handled could 
be kept for the final collection. 

An endeavor was made to retain typical specimens of each species 
encountered, and also all puzzling and aberrant forms, since the latter 
add much to the actual knowledge of a species, though they may 
render positive identification more difficult. 


SUMMARY OF MUSSEL DISTRIBUTION. 


The practice of the Bureau of Fisheries in examining a river and 
its tributaries from source to mouth, in regular order, throws unex- 
pected light on the distribution of species which could be obtained 
in no other way. The fauna of a river has a coherence never found 
and not to be expected in an artificial division of the country, such as 
a township, county, or State, whose boundaries are purely arbitrary. 
The larger the river and the more thoroughly the main stream and its 
tributaries are examined the more illuminating become the results. 
The study of the entire fauna of the Cumberland River and its tribu- 
taries leads to the following general conclusions, which are amply 
confirmed in all the river faunas that have been examined: 

1. When two closely related forms differ essentially in their degree 
of inflation, the flatter and less inflated one will be found in the upper 
portions of the river and in the tributaries, while the rounder and more 
inflated one is confined to the lower portions of the main river, where 
there is a Weaker current and more mud. ‘To this there are, however, 
some noteworthy exceptions, such as Symphynota complanata. 

2. The swiftness of the current, the size of the stream, and the 
kind of bottom affect other shell characters besides that of inflation. 
Consequently, where there is a mixture of conditions there is also a 
mixture of characters, and two species which in other localities may 
be well defined and easily separated will be found to merge imper- 
eeptibly into each other. Jn a miscellaneous collection of shells it is 
easy to find the blue-point (Quadrula undulata) from one stream and 
the three-ridge (Q. plicata) from another, the southern mucket 
(Lampsilis ligamentina gibba) from one locality in a State and the 
pocketbook (L. ventricosa) from another. But when specimens of the 
entire fauna of a river are spread out on a table in order from the 
source to the mouth there is found such a mingling of characters that 
it is often a mere matter of individual judgment to determine some 
of the species. This is essentially true of Q. undulata and Q. perpli- 

cata in the upper portions of the Cumberland. 

3. There is sometimes a peculiar similarity in the faunas of widely 
separated tributaries, where the conditions at first would seem to be 


22 MUSSELS OF CUMBERLAND RIVER AND TRIBUTARIES, 


very different. Such a similarity is found in Roaring and Rock 
Castle Rivers, although the localities are widely separated and the 
surrounding country quite different. 

4, Some species demand peculiar conditions, and their presence 
or abundance in any locality depends on the presence and extent of 
the favorable conditions. 

The washboard (Q. heros) lives in holes or depressions in the bottom, 
full of soft mud. Any mussel bed in the Cumberland that has such 
holes will be likely to contain washboards, whether that bed is high 
up the river or low down toward the mouth, and the percentage of 
the washboards will depend on the area covered with such holes. 

5. The Cumberland is very different from the Maumee and Kan- 
kakee Rivers in that it shows a marked differentiation between small 
and large stream species, between the main river and its tributaries, 
but there is very little evidence of migration along the main river 
itself. 

Such species as are confined to the upper, middle, or lower portions 
of the river owe their habitat chiefly to the fact that here, as else- 
where, they frequent smaller or larger streams, as the case may be. 

Accordingly, we may distinguish the following classes: 

(a) Small-stream species restricted to the upper portions of the 
river and its tributaries. Here belong seven species. Anodontoides 
ferussacianus was found only in the tributaries and not at all in the 
main river. The other six species, Lampsilis perdixz, multiradiata, 
orbiculata, and punctata, and Alasmidonta minor and truncata are 
distributed in various tributaries and in the main river both above 
and below the falls. None.of these are commercial species. 

(b) Large-stream species, restricted to the lower portions of the 
main river. There are nine of these species, seven of which are not 
found in any of the tributaries, viz: Lampsilis ventricosa and fallaciosa, 
Obovaria retusa and ellipsis, and Quadrula heros, ebena, and fragosa. 
The other two species, Lampsilis anodontoides and Quadrula undata, 
were found in Harpeth River and the former also in Red River as 
well as in the main Cumberland. The most of these large-stream 
species are good button shells, as would be expected. Indeed, the 
only exception is Obovaria retusa, which is the smallest of them all and 
for that reason the least valuable. 

(c) Species of universal distribution, which are well scattered 
throughout the entire length of the main river. There are seven of 
these species, three of which, the Ohio River pigtoe (Quadrula 
obliqua), the pink warty-back (Q. tuberculata), and the butterfly 
(Plagiola securis), are not found in any tributary. The other four 
are the southern mucket (Lampsilis ligamentina gibba), the pocket- 
book (ZL. ovata), the spike (Unio gibbosus), and the elephant-ear 


MUSSELS OF CUMBERLAND RIVER AND TRIBUTARIES. 23 


(U. crassidens). The last two, of course, are culls, but all the others 
are valuable commercial shells. 

(d) Species confined to restricted areas, including all of the rare 
forms that are of interest chiefly to the conchologist. These include 
all of the Truncillas, which were found in places widely separated from 
one another, and one of which was new to science; nine species of 
Lampsilis—temata, picta, ienosa, vanuxemensis, trabalis, parva, glans, 
levissima, and leptodon—all of which are too small or too thin-shelled 
to be of any value. Dromus caperatus and Symphynota complanata; 
two Anodontas, imbecillis and grandis; two Pleurobemas, clava and 
crudum; and four Quadrulas, undulata, tuberosa, rubiginosa, and 
gramfera, These last four have some commercial value but not very 
much. 

6. The great bulk of the mussel fauna of the river is thus made up 
of the seven universally distributed species, and two of the large 
stream mussels—Quadrula heros and Q. ebena. All the others are 
confined to such restricted areas or occur in such small numbers as to 
possess only an incidental or accessory value. 


NOTES ON THE VARIOUS STATIONS. 
THE UPPER RIVER AND ITS TRIBUTARIES. 


This portion of the river was examined by Mr. Boepple in 1910 as 
well as by the present party in 1911. Both the river and its tribu- 
taries are rather swift mountain streams which are much used as a 
source of power to run small gristmills, and hence they are fre- 
quently interrupted by dams. The bottom is mostly bedrock 
sandstone, with occasional fissures and sand and gravel pockets and 
bars, the latter furnishing the only localities where mussels can live, 
Consequently the shells are very few in number and widely scattered. 
The Clear Fork has more sand bars and pockets than the main river, 
and hence considerably more mussels. 

Mr. Boepple in his notes called attention to the apparent presence 
of acids in the water above the great falls, which quickly dissolved the 
nacre of dead shells, and the present party observed the same thing. 
Moreover, in the small beds above the falls the muskrats had made 
considerable inroads into the mussel fauna. Against so many 
unfavorable conditions the mussels find it very hard to hold their 
own, and the few species able to survive are not of any importance 
either to the pearlers or the button manufacturers. These mussels 
above the falls are not only thin-shelled but are much dwarfed, and 
Umio gibbosus, the most common species, has a very pale nacre, which 
frequently becomes white or yellowish and approaches closely a 
dwarfed form found in Green River, Ky. 
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THE RIVER BELOW THE FALLS AND ITS TRIBUTARIES. 


Not only were there a great number of additional species below the 
falls, but there was also a change in the character of the shells. This 
was especially noticeable in Unio gibbosus, which was no longer a 
pale-nacred dwarf, but was of normal size and color. The mussels 
are usually found crowded about the base of the large rocks along 
the bottom of the river just below the falls. They are easily acces- 
sible to their enemies, especially during low water, and many of them - 
are killed by muskrats, raccoons, mink, and occasional otter. But 
the relative number lost in this way is very small when compared 
with the corresponding loss above the falls. Hinge pearls (baroques) 
are common in this portion of the river, especially in the pocketbook 
(Lampsilis ovata), nearly every specimen of which contains a few. 
The river from Anvil Shoals, 1 mile below the falls, to Burnside was 
not investigated either by Mr. Boepple in 1910 or by the present 
party in 1911, but it was reported by a mussel fisherman to be full 
of excellent button shells. The bottom is much too stony for any 
kind of gear, however, and it would be necessary to collect the mussels 
entirely by hand. Pearling has been conducted actively along this 
portion of the river, and piles of shells left by the pearlers were 
frequent along the shore. Indeed it was reported that pearling had 
practically cleaned out the river for the first 10 miles above Burnside. 
There are two tributaries, both from the north, which enter the 
Cumberland in this space between the falls and Burnside. 

Rock Castle River is the larger of the two and is nearer Burnside. 
It was examined below the ford at Livingston, Ky., July 1. The 
shores here were high and rocky and were forested with a mixture of 
deciduous trees and hemlock. The water was clear, temperature 
81°, with a maximum depth of a foot and a half. The current was 
slow (2 miles per hour) and the bottom was very rocky and rough, 
with only a few bars and patches between the rocks filled with clay. 
The flora was remarkable and wholly unlike any that we saw else- 
where. Nuphar grew along the water’s edge, Myriophyllum verticil- 
latum, a broad-leaved Potomogeton, and a small patch of Scirpus 
americanus grew in vie shallow water, and there was plenty of water 
willow, the whole reminding one of a bit of creek in northern Indiana 
or Illinois. The mussels were excessively abundant in the sand and 
clay patches here, and in favored localities the little Medionidus 
conradicus covered the entire bottom with the elongate slits, which 
is all of the mussel that can be seen. 

Nineteen kinds of mussels were found here, but only a very few of 
them possessed commercial value, and a few miles farther down the 
river all the species were widely scattered. This shell bed was 
markedly unlike any of those in the main river, containing some 
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species that were not found in the Cumberland at all, and others 
that were quite rare. In these respects they resemble those found 
in Roaring River in Tennessee. 

Laurel Creek, a tributary of Laurel River, was examined below 
the dam at Corbin, Ky., July 3. The shores were rocky and were 
heavily wooded with a deciduous forest, mixed with hemlock and pine, 
and still supported a remarkably rich and varied flora. The dam 
cuts off the upper portion of the river, and no mussels were found 
above it. There was a city dumping ground near at hand and the 
water was milky in color and covered with a greasy scum. Below 
the dam the bottom was very irregular and mostly solid rock, full of 
potholes and patches of sand and destitute of vegetation. 

We had expected to find a rich and varied fauna, something like 
that of the Rock Castle River, but could discover only five species, 
and three of these were represented by asingle shell each. This river 
thus has almost identically the same species as the Clear Fork and the 
Cumberland above the falls. The poverty of species is doubtless due 
to the smallness of the stream and the general unsuitable conditions. 

There was no dwarfing of the species, but there were several 
peculiar modifications in the color of the nacre which were not found 
in the main river. These suggest that while there is some inter- 
course with the Cumberland there is very little interbreeding. 

The Big South Fork flows into the Cumberland at Burnside, Ky. 
Our party examined it first opposite Parkers Lake, where there is a 
fish trap and a low dam. The shores there were high limestone 
cliffs, the water was very clear, and the bottom was coarse gravel 
covered with bowlders and great angular fragments of rock, with 
some sand between them. Dead shells, recently killed by muskrats, 
were abundant on the rocks and on the dam at the fish trap. Twenty- 
eight species were obtained here, but although seven or eight of them 
were good button shells, they were not sufficiently abundant to make 
the gathering of them profitable. At Sloans Shoals, 6 miles from 
Burnside, during the autumn of 1910, Mr. Boepple found about 20 
species, securing them all with a rake. At the riffles, 2 miles above 
Burnside, the present party found large but rather scattered beds of 
mussels, by far the greater number of which were noncommercial. 
There were 32 species in all, and evidently some of them had yielded 
good returns in pearls, for there were many piles of shells along the 
river bank and the bed had been thoroughly worked over. 

Minute marginal cysts were abundant in the edge of the mantle of 
Unio gibbosus, often leaving small pits along the margin of the shell. 
Baroques and the distomid of Kelly were found in Quadrula tuber- 
culata, and a few large Ataz in Symphynota costata. Several of the 
U. gibbosus and two of the Pleurobema were gravid. The latter 
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had fine red eggs in all four gills and the body was orange; the former 
had coarse white glochidia in only one pair of gills. 

On proceeding down the main river from Burnside the first | 
bed of note is on the bar below the mouth of Fishing Creek. Very 
few living mussels were seen here, but the entire river bed was covered 
with shells which had been killed by pearlers. A large number of 
Seautifully marked univalves were present among the dead mussel 
shells. 

At Fords Island the bottom of the left chute, which we examined 
most carefully, is a shingly gravel, in which it was difficult to find 
the mussels. Mr. Boepple, who examined this bed in 1910 with a 
mussel rake, reported an “almost unbelievable quantity” of Unio 
crassidens. The present party would probably have obtained many 
more mussels if the bed could have been examined during low water. 

Four miles farther downstream, at Mill Springs, is another long 
and straggling mussel bed, which covers several miles of the river 
bottom. The latter is here composed of shingly gravel, with some 
sand bars, and is largely covered with water-willows. 

The pearlers’ piles along the banks opposite this bed were chiefly 
the shells of Unio crassidens (elephant-ear) with some Dromus and 
Quadrula obliqua (Ohio River pigtoe). Although this was not an 
important shell bed it was noteworthy for the increase in the number 
of species. The pocketbooks (Z. ovata) found here were the first 
typical ones seen. 

At the pearling camp 14 miles below Eadsville or Lock 21 we found 
the water about 2 feet above normal and rising rapidly, with a 
swift current over a gravel bottom. The pearlers were farmers from 
near by, who carried on pearling at odd times. They had thrown 
their opened shells back into the river, and there were about a ton 
and a half of them lying in the shallow water along shore. The 
pocketbooks (LZ. ovata), muckets, and elephant-ears were the most 
numerous species. Mr. Boepple investigated Gands Island, in this 
vicinity, and found the mussels, especially Unio crassidens, abundant 
on both sides of the island, an unusual circumstance. 

Beaver Creek is a small tributary of the Cumberland from the 
south, opposite Rowena, Ky. This creek was investigated for a 
mile, up to a series of long rifles. The bottom was rocky with con- 
siderable mud and sand, in which were obtained a surprising variety 
of shells for so small a stream, as is shown in the table. 

In the mouth of Goose Greek, a little way down the river, a man 
was seen actively pearling with a fork. He said that he was getting 
mostly elephant-ears and that there were plenty of muckets on 
the other side of the river but the water was too high to work them. 
Mr. Boepple saw a fine lot of about 50 pearls in Rowena during his 
stop there in 1910. 
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Indian Creek Shoals, 53 miles below Burnside, is one of the most 
interesting mussel beds of the upper river. We found the water 
clear with a swift current over a gravelly bottom. Near the water’s 
edge was a pile of about 300 pounds of shells left by a pearler. 
These were mostly pocketbooks and muckets, but contained a good 
sprinkling of sand-shells, Dromus, and monkey-faces. Mr. Boepple 
obtained a good collection of shells from this bed in 1910 and also 
from Copper Island a little farther down the river. 

Snows Island is a large island covered with coarse pebbles, upon 
which many dead shells had drifted, while others along the shore 
had been freshly killed by muskrats. At the head of Weeds Island, 
a little way below, there was about a ton and a half of shells left by 
pearlers, chiefly the southern mucket and elephant-ear. 

At Tear-coat Bar on July 20 the water was muddy and high from 
a heavy rain the night before. The bottom here is black gravel 
mixed with yellow sand. Out of “a ton and a half of shells left 
here by pearlers about 90 per cent were southern muckets and 
elephant-ears and the remaining 10 per cent an admixture of other 
species. 

Selfs Bar contained a large and populous mussel bed which had 
been the center of active pearling operations. The 3 tons of shells 
left by them contained about the same percentage of shells as at 
Tear-coat Bar. 

Marrowbone Creek, a small tributary from the north, was examined 
up to the first riffles, a mile or more, but contained no mussels. In 
general the northern tributaries of the Cumberland were rather bar- 
ren, while those from the south were well populated. On the top 
of a hill near the mouth of this creek was an old shell pile left by 
the Indians, and from this point these shells became quite frequent, 
especially near the sites of old camping grounds. 

At Champs Shoals pearling was being actively carried on, and 
there was a large pile of discarded shells, two-thirds of which were 
elephant-ears, while nearly all of the other third were southern 
muckets. The river here widens out considerably, and there ig 
more clay and sand on the bottom. The shell bed continues with 
some interruptions from this bar down to Burkesville. At Tobins 
Landing, below Burkesville, Mr. Boepple obtained a fine collection 
of shells, representing at least 14 species. 

At Cloyds Island, below Tobins, there is an unusually good mussel 
bed which has been much worked by pearlers. The banks along 
both sides were fairly covered with the shells left by them, prin- 
cipally southern muckets and elephant-ears. In this bed the mus- 
sels were thickest where the current was strongest. 

Biggerstaff Bar and Island were examined July 24; at the head 
of the island were a few shells among which were found specimens 
of Lastena lata, a rare species. 
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A few rods below the bar there were several good-sized shell 
piles left by muskrats, from which we obtained an exceptionally 
fine lot of butterfly-shells (P. securis). From Martinsburg to Celina 
there were a few pearlers’ piles which increased in size and number 
of shells as we approached the latter place. 

The Obey River, a tributary from the south which enters the Cum- 
berland at Celina, Tenn., and the Cumberland itself in the vicinity of 
Celina, were examined by Mr. Boepple in 1910 and againin 1911. He 
covered the lower 26 miles of the Obey River, beginning at Grass Lot 
Shoals, where no mussels were found. At Martins Bar a large collec- 
tion was obtained representing 22 species, of which the southern 
mucket and the pocketbook were the most abundant. The bottom 
here was firm coarse gravel. At Holmes Bar 24 species were secured, 
the southern mucket being stul the most abundant. The current was 
swift and the coarse gravel bottom was covered with a rich vegeta- 
tion, in which the mussels were-especially abundant. The southern 
mucket is the only shell in this river worthy of commercial considera- 
tion, the others being too scarce. Mr. Boepple estimated that when 
niggerheads are worth $30 per ton these muckets would be worth $50. 

From 12 to 15 years ago there was considerable pearl fishing on the 
Obey River, and a local firm said that then one could easily get a 
wagonload of mussels a day. But now the larger mussels are gone 
and the small ones have only small pearls. Fourteen of these pear!s 
which were examined weighed from 2 to 4 grains each, but were of 
extra quality. 

In the Cumberland, 1 mile below Celina, there is a fair-sized mussel 
bed which has been worked for 10 years, entirely for pearls. The 
most valuable commercial species is still the southern mucket, and 
this is also regarded as the best pearl bearer. 

Mr. Boepple examined a large bed near Butlers Landing and 
secured 13 species, but the specimens were all too badly eroded and 
spotted to have any commercial value. A storekeeper here had a 
number of pearls which he had taken in trade, and he showed us an 
assortment of 4 purple, 5 yellow, and 8 white ones, of the rosebud 
type, all of which had an exceptionally good luster. 

About 3 miles below Butlers Landing we found the first pile of 
commercial shells we had seen, but they were all old shells, since no 
active clamming had been carried on for two years. There were 6 or 
7 tons in the pile, most of them of second quality, the Ohio River 
pigtoe being the most common, with the southern mucket and the 
Cumberland pigtoe (Q. cooperiana) close seconds. ‘There were fully 
2 tons of culls, 98 per cent of which were elephant-ears and the purple 
warty-back. Mr. Boepple secured a fine collection of shells from this 
bed with the crowfoot dredge, and among them were 3 specimens of 
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Lampsilis fallaciosa, the slough sand-shell, which were the first 
obtained during our survey of the river. 

At Brimstone Island there is a large mussel bed in water from 2 to 
8 fect deep, with a bottom of coarse gravel, sand, and clay. Com- 
mercial clamming had been in operation here only a few days before 
our arrival, but must have been carried on during previous years, as 
evidenced by a pile of button shells on the bank containing fully 
20 tons. 

At Carsons Bar there is another large mussel bed in water from 3 
to 6 feet deep, with a moderate current and a hard gravel bottom. 
This bed is worked only occasionally by local fishermen chiefly for 
fish bait and pearls. 

Roaring River, a tributary from the south which enters the Cum- 
berland just above Gainesboro Landing, was examined several miles 
above its mouth on July 28. Only one small mussel bed was found 
along the shore under the shade of the overhanging trees, in 3 to 6 
inches of water on a gravelly bottom. The presence of a large amount 
of Potomogeton and the abundance of Medionidus conradicus was a 
strong reminder of the Rock Castle River at Livingston, Ky. The 
abundance of Lampsilis glans was also noteworthy, since this species 
was not found anywhere in the main river. 

At Gainesboro Bar there is a small mussel bed which can not be 
worked with a crowfoot dredge, since the bottom is composed of flat 
rocks with gravel pockets in the cracks. At the lower end of the bed, 
where the rocks were well covered with a blue clay, the mussels were 
of especially fine quality, but the bed has never been fished com- 
mercially. 

We reached Salt Lick Island when the water was low and the 
mussels were moving about actively. Similar conditions were found 
at Half Pone Bar (see p. 33), and the extremely interesting collections 
obtained at each of these stations show what a remarkable difference 
a low stage of water makes in the results of collecting. There is no 
reason for supposing these two beds to be exceptionally good, and 
probably most of the beds in the Cumberland would have nearly if 
not quite equaled them if the conditions under which they were 
examined had been equally favorable. This Salt Lick Island bed 
was especially noteworthy for the large numbers of Truncilla that 
were obtained. No parasites were found on any of the mussels. 
Lampsilis gracilis was gravid (July 31), while LZ. ligamentina gibba 
and L. orbiculata approached each other so closely in all their shell 
characters as to be indistinguishable except by the color of the nacre 
and epidermis. 

At Fort Blount Bar there is a large mussel bed in water from 4 to 
6 feet deep, with a swift current over a bottom of firm gravel mixed 
with yellow clay and sand. Two men from the Ohio River had been 
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working here for a week before our visit, and two more began on the 
day of our arrival. The Ohio River pigtoe is the most common but- 
ton shell. 

At Granville our party was caught in a very heavy rain, almost a 
cloudburst, and went from there down to Carthage on high and 
turbid water which rendered any satisfactory mussel survey impos- 
sible. 

Sullivans Island was investigated by Mr. Boepple when the condi- 
tions were more favorable. He found a large mussel bed in a strong 
current on a bottom of rough gravel and yellow clay. Although he 
secured 22 species, and among them a large number of Ohio River 
pigtoes and southern muckets, the bed is worked only for fish bait 
and pearls. Two small beds at Buffalo Bar and Sand Shoals are not 
of commercial value. 

Caney Fork, one of the most important tributaries of the Cumber- 
land, joins the latter river just above Carthage. In Buffalo Valley, 
near Flat Pond, July 27, Mr. Boepple found a mussel bed covering the 
entire width of the fork and 14 mies long. He used a crowfoot 
dredge and scissors fork in water 5 to 10 feet deep on a bottom of 
coarse gravel mixed with sand and yellow clay. This bed has been 
fished for pearls and baroques during the last 15 years, and according 
to accounts it has yielded well. None of the shells have ever been 
sold, and fully a carload of merchantable species was seen scattered 
along the banks. 

At Rock Springs there is a much smaller bed in a swift current, 
with water 24 to 8 feet deep, the bottom being flat rocks on one side 
and much fine sand and gravel on the other. This bed has also been 
- fished for 15 years for pearls and baroques, and while the shells are 
exceptionally good for button purposes they have never been utilized. 
The spectacle-case (M/. monodonta) was once common here, but has 
been nearly exterminated by being used for fish bait. Another bed 
at Lancaster Island shows similar conditions; the button shells are 
of first quality, but have never been utilized. 

At the lower end of Goodall Island in the main river below Carthage 
there are two small beds separated by a short interval. The current 
is slow but steady, while the bottom is of firm gravel mixed with 
yellow clay. There was a pile of about half a ton of shells here. 
Down nearer to Lock 7 there is a third bed in water from 14 to 16 
feet deep, which was fished for pearls up to 1908, two years before the 
lock was finished. The Ohio River pigtoe is the principal commercial 
species here, with a good sprinkling of second-grade button shells. 
The effect on this bed of the dam at the lock seemed to be to kill off 
the mussels at the lower end, but to allow the upper end to broaden 
out considerably. The clammer here opened all his shells with a knife 
instead of steaming them, since he was working principally for pearls. 
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He was reported to have found three during the preceding week, one 
of which sold for $100. 

At Beasleys Shoals there is a large and important shell bed with 
several good-sized piles of shells along the banks. These piles agegre- 
gated about 10 tons, and the Ohio River pigtoe furnished 80 per cent 
of the merchantable shells in them. They represented chiefly the 
residue of a great amount of clamming done here in the past. An 
Ohio River clammer had taken out 200 tons of good shells and left 
about 8 tons of culls, of which the elephant-ear formed 90 per cent. 
The bottom was gravel mixed with yellow clay and covered with 
12 to 16 feet of water. Of 5 pigtoes examined 4 were gravid, 2 had 
young in the outer gills only, while the other 2 had a number of young 
in the inner gills also. The Quadrula subrotunda had orange flesh 
while part of the gills contained carmine eggs, most of which had 
been aborted. 

Below Cedar Bluffs we found a pile of 12 tons of shells which had 
been collected a year or more before, and cribbed. The mussel bed 
here was large with a very slow current over a bottom of gravel 
covered in some places with clay. The bed has been extensively 
fished for pearls; during the previous year (1910) 8 boats had been 
employed and they collected over 100 tons of shells, more than half 
of which were saved and sold. But there was fully a carload of good 
button shells scattered along the banks. 

Goose Creek, a tributary of the Cumberland from the north, was 
examined August 10, but although the conditions seemed in every 
way favorable no mussels could be found. 

At Daniels Landing the mussel bed is half a mile long and 150 feet 
wide in water 12 to 16 feet deep, with a bottom of yellow clay and 
sand changing to rocks at the lower end. The fishing here has been 
chiefly commercial since pearls are scarce. Eight men fished this 
bed in the summer of 1910 and obtained 100 tons of shells, the prin- 
cipal commercial mussel being the Ohio River pigtoe, which is of 
extra-large size and of the best quality. A few very large nigger- 
heads were also found. In spite of the large amount of shells taken 
from this bed it still remains one of the richest in the river. 

At the mouth of Spring Creek, below Hunters Point, there is a 
large mussel bed 1 mile long and 125 feet wide, in a very slow current 
over a bottom of gravel and yellow clay covered in places with mud. 
This was first fished in 1910, when 50 tons were taken; at the time 
of our visit in 1911 the clammers had obtained about 14 tons, nearly 
all of Ohio River pigtoe, with a few washboards and niggerheads. 
Another large mussel bed was reported at the foot of Wings Eddy 
Bar, and still another at Armstrongs Island. At Cairo we saw a pile 
of 12 tons of shells, mostly Ohio River pigtoes. 
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At Grallatin Landing the mussel bed is 14 miles long and from 40 
to 60 feet wide, on a bottom of gravel and yellow clay covered with 
mud. The river widens considerably, there is much dead water, and 
the shores are low, making the conditions almost lake-like. This is 
all the result of excessive backwater from the lock dam just below. 
The first Quadrula fragosa was found here. 

At the head of Lindsleys Island we found a very large number of 
small shells killed by muskrats; 95 per cent of these shells were pig- 
toes. There is no commercial fishing here nor even any pearling. 
We found in this bed our first yellow sand-shell, and also a spectacle- 
case, specimens of which we had not seen for some time. Farther 
down the river, at the end of Lindsleys Bar, there was a clammer’s 
camp. About 600 pounds of shells had been collected, of which the 
pigtoe formed 50 per cent, the washboard 25 per cent, and the 
remainder mixed species, including a few yellow sand-shells. There 
was a good mussel bed at Hills Island above Nashviile on a muddy 
bottom in a fairly rapid current. Many mussels had been killed by 
muskrats who seemed to have a particular liking for small pigtoes. 

Stones River, an important tributary from the South, was exam- 
ined along its Kast Fork at Walterhill, Tenn. The water was shallow 
and turbid with numerous riffles; the bottom was composed of loose 
rocks with intervening gravel bars, covered with plenty of water 
willow. 

Below the ford was found a large number (70) of a beautiful new 
species of Truncilla (see p. 46), many individuals of which had been 
killed by muskrats. The Symphynota costata found here were remark- 
ably large, and contained many lusterless pearls. 

The West Fork of this river was visited at Murfreesboro, Tenn. It 
is somewhat larger than the East Fork and is broken up by divers 
islands covered with water willows. There were many Anodonta 
grandis and Symphynota costata of large size on the bank, recently 
killed by pearlers. 

The mussel fauna here is remarkable in containing several species 
not found at all in the Cumberland, and in a peculiar interchange of 
species. LL. ovata of the Cumberland is replaced here by the genuine 
L. ventricosa and Q. perplicata is replaced by Q. undulata. The pres- 
ence of Q. rubiginosa is unexpected, and that of the genus Anodonta 
is interesting, since this is the only place in the Cumberland or its 
tributaries where representatives of this genus were found. 

At the foot of Gowers Island, 25 miles below Nashville on the main 
river, there is one of the most important mussel beds in the entire 
Cumberland. And we found here the largest pile of mussel shells yet 
seen, about 80 tons with 8 tons of culls. The bed is 3 miles long and 
from 60 to 175 feet wide in a strong current on a bottom of gravel 
mixed with sand and clay. The young pigtoes here were all so 
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brightly rayed that for a time they were regarded by the clammers 
as possibly a new species. Harpeth River, a tributary from the 
south which enters the Cumberland a little way above Lock A, was 
examined 5 miles above its mouth. The bottom here was of shingly 
gravel, changing to solid rock and farther up to beds of soft mud. 
There was formerly a large mussel bed here, but the backwater from 
the lock dam has killed the mussels in the lower portion of the bed. 
Another large bed was reported 14 miles farther up the river. 

The unusual size and thickness of the shells obtained here suggest 
that this river would yield exceptionally good button material. The 
margins of the shells were much pitted, indicating parasites in unusual 
abundance. The presence of fine large L. ventricosa and S. costata 
so near the mouth of the river is remarkable, since both of these 
species are absent from the Cumberland. 

Below Lock A we saw numerous sites of old shell piles where clam- 
ming operations had been carried on in the past. At Half Pone Bar 
the current was swift, the water shallow and somewhat turbid, and 
the bottom firm gravel and sand. The large number of specimens 
and species is at least partly due to the peculiar configuration of the 
bottom and the low stage of the water, the conditions being similar 
to those at Salt Lick Island (see p. 29). The great majority of the 
shells obtained were young, but many of them were eroded at the 
umbones. P. donaciformis was exceptional in being very thin and 
having a pink nacre. The large number of Plagiola is noteworthy, 
together with the only specimen of Truncilla florentina found below 
Nashville. 

At the Seven Mile Ferry above Clarksville the current was rather 
feeble, the water clear, and from 5 to 8 feet deep, and the bottom 
composed of fine gravel. From this point on down the river a crow- 
foot bar was employed, similar to that used by commercial clammers 
but shorter and smaller, and furnished with 50 hooks. The latter 
were of two kinds, the ordinary form used by clammers and an 
improved form invented by Mr. Boepple, having a knob at the tips 
to prevent small mussels from taking hold or larger ones from dropping 
off. Hauls were made 200 feet long, the first as near the shore as 
possible, and each succeeding one 10 feet farther out. The detailed 
record of the different hauls made at a few stations is given in full, 
in order to convey a more accurate idea of the number and distribu- 
tion of the mussels, and the ease or difficulty with which they could be 
caught. Such a record was kept for all the stations in this portion 
of the river, and forms an important factor in determining the relative 
abundance of the mussels. 

At Owl Hollow Bar, 24 miles above Clarksville, we found a swift 
current with clear water over a clay bottom, more or less mixed with 
gravel. This bed had been worked for eight years and showed signs 
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of depletion. The detailed record of the 14 hauls made here is given 
in the following table: 


Havuts Mave at Owt Hoittow Bar. 
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This was one of the most important mussel beds visited, since 
clamming was going on actively at the time of our visit, the shells 
being used at the Clarksville blank factory. The bed has been 
worked for 10 years with from three to six boats every summer, but 
it shows very little sign of depletion. In sorting the shells the wash- 
board (Q. heros) is piled by itself, because it is badly stained, and 
sold at one-half or one-third the regular price. It forms about one- 
fifth of the entire catch. 

Of the first-grade shells the pigtoes are much the most abundant, 
followed by the niggerhead and the monkey-face. Mussel enemies 
are scarce, most of the mink and muskrats having been trapped. 
Pearls and baroques are rare, slugs run about three-quarters of an 
ounce to the ton. A large number of the pigtoes obtained were 
gravid and several had young in all four of the gills. 

At Clarksville June 12 the river was very low and a large sand bar 
was being uncovered. The bottom was fine gravel and the water 
rather shallow, with a slow current. The yellow sand-shells were 
traveling rapidly into deeper water. Plagiola donaciformis was 
gravid. 

At Red Rock Bar, below Clarksville, on June 6 the water was 
unusually clear, about 8 feet deep, and there was practically no 
current, the bottom firm gravel. Fourteen hauls were made here 
under the same conditions as at Owl Hollow Bar, save that each was 
300 feet long. The mussels found gravid here were 1 O. reflexa, 
2 U. gibbosus, 3 Q. perplicata, 1 Q. pustulosa, 77 Q. obliqua, and 10 
Q. ebena. This is the only place in the main Cumberland that we 
found S. complanata. This bed has been worked eight years and 
begins to show the effects of it. The shells obtained are of better 
quality than when the work first began, but there are fewer slugs, 
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the shells being younger. Quadrula perplicata, called locally the 
“round lake,” is the pearl bearer here. 


Havuts Mave at RED Rock Bar. 
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Trices Landing is 14 miles below Clarksville and the conditions 
are almost exactly the same as at Red Rock bar, except that the 
bed is full of ‘“‘ hang-ups,” and therefore not fished commercially. 

At Meeks Spring bar, about 8 miles below Clarksville, some fine 
springs enter the river, one of which has its outlet richly incrusted 
with diatomaceous scum. The current was very slow and the water 
unusually clear over a bottom of coarse gravel. This bed has been 
fished for 10 years and 500 or 600 tons of shells have been taken from 
it. Most of the O. reflexa and Q. fragosa were found cleaned at 
muskrat holes and were practically the only shells there. The yellow 
sand-shell and the rabbit’s foot had been going shoreward during a 
previous rise in the river, but turned and went back when the water 
fell. Many of these sand-shells were gravid June 10 and were used 
in making a plant of mussels in the river at Clarksville. 

The Red River is the only tributary of any size that enters the 
lower Cumberland from the north. No mussels could be found for 
several miles above its mouth, probably because the bottom was 
found to be covered with soft mud which shifted considerably during 
high water. 

At Ringgold, on the west fork of the river, there is a high milldam, 
which backs the water up for several miles. No mussels were found 
above this dam, and below it they were rather scarce and all of small 
species. Several L. multiradiata were found which showed no rays, 
a few L. vanuxemensis, and one live L. glans. This proved to be the 
only place where vanuxemensis occurred. 

Mr. Boepple visited Port Royal, at the junction of the two forks of 
Red River, on June 14. The river here is not large and is shallow 
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except afew deep holes; the bottom is gravel and mud. The mus- 
sels were collected with a rake and by wading, and were mostly near 
the bank in the mud, only a few being found in the gravel. Sixteen 
species were obtained in all, two of which, S. costata and S. compla- 
nata, were rare in the main river. The mussels were said to have 
been formerly abundant, but they had been nearly cleared out by 
pearlers, and not enough marketable species were left to make fishing 
profitable. . 

Haynes Lake lies several miles below Clarksville, on the north side 
of the river, and is apparently a part of the old river channel. It is 
about a mile long and surrounded by woods; the bottom is soft mud 
and the water is about 3 feet deep, with a temperature of 89°. Very 
large specimens of Anodonta grandis gigantea were obtained, 2 of 
which contained sporocysts of some distomid, while 2 others were 
gravid (Sept. 4). The nacre of 8 was purplish, that of the remain- 
ing 17 a beautiful creamy white. Of the 2 specimens of A. imbecillis 
1 was gravid. 

Elk Creek Shoals, 13 miles above Dover, had a current of 3 miles 
an hour in water 10 feet deep over a bottom of gravel mixed with 
some sand. Nine of the pigtoes obtained here were gravid (May 30), 
and on the land bar above the shoals was found one dead Truncilla 
sulcata, a species which is exceedingly rare in the Cumberland. 

Walter’s shelling camp was about a mile below these shoals, and 
Mr. Walter very kindly conveyed us up and down the river in his 
launch, giving much valuable information. He had a pile of shells 
containing about 150 tons, of which the most important button shells, 
in the order of their abundance, were the Ohio River pigtoe, the 
Cumberland pigtoe, the monkey-face, the yellow sand-shell, the but- 
terfly, the niggerhead, and the southern mucket. 

At Glasgow Landing, 2 miles above Dover, on May 29 the current 
was about 4 miles an hour, the water high and muddy but rapidly 
falling, and the bottom gravel mixed with clay. About one-third of 
the pigtoes were gravid, the glochidia being usually in the lower half 
of the outer gills. The niggerheads were also in the early stages of 
gravidity, all four gills being red and padlike; one elephant-ear was 
gravid. At the foot of Dover Island the conditions are the same as 
just recorded except that the water was 20 feet in depth. A small 
species of Ataz, with broad white marks on the back, was found on 
several of the mussels obtained here. Marginal distomid cysts were 
fairly common, especially in P. securis (the butterfly). This same 
butterfly was frequently gravid, the pigtoe was less often gravid, and 
a single specimen of Q. fragosa had glochidia in all four gills. 

A noteworthy feature of the lower river, somewhat marked at 
Clarksville, but decidedly more so at Dover and below, is the land- 
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slips that occur along the banks, when great masses of earth slide 
into the water, sometimes carrying trees with them. 

At Jones Landing there was another clammers’ camp, operated by 
a Mr. Scarborough, who rendered us considerable assistance. The 
water here was 15 feet deep and the current about 3 miles an hour 
over a bottom of mud and gravel. Sixteen hauls were made here, 
with the following results: 
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a No mussels taken. 


At Three Sisters Springs, near Linton, Ky., some remarkably 
large springs flow out of a cave into the river. There was a current 
of 4 miles an hour in water 20 feet deep over a bottom of soft gravel. 
No parasites were found except distomid cysts along the margin 
of the mantle of a few shells. Stained and rough tips, which in 
some places indicate pearl formation, were common in the shells 
here. Stix of the pigtoes had the lower half of the outer gills filled 
with glochidia (May 24). All the mussels examined had their intes- 
tines filled with greenish mud and appeared well fed. 

The main bed is a little below the springs and had been worked 
for four seasons. Our helper, who had been a professional clammer, 
had on one occasion dug in this bed 13 boxes of shells of 100 pounds 
per box in one day. This was in competition with another man 
who dug 12 boxes in the same time—a ton and a quarter by the two 
men in a single day. 

Below Linton shell beds are common but none were being worked 
above the mouth of Donelsons Creek. The largest of these beds is 
at Dead Mans Bar, where there was a large pile of culls near the 
mouth of Terrapin Creek. 

At Donelsons Creek a clammer had just begun working and had 
only a few shells, chiefly pigtoes, washboards, niggerheads, and 
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monkey-faces. A mile below Canton, Ky., there is another bed in 
12 to 15 feet of water which had been worked previously as was 
evidenced by an old shell pile, in which a single valve of L. falla- 
ciosa was found. In the hauls here taken by our party were obtained, 
May 23, four gravid niggerheads and five pigtoes. 

The bed at Eddyville, Ky., examined May 18, was on a gravel 
bottom covered with 15 feet of water, with a current of about 2 
miles an hour. This bed had been worked more or less for four 
years, but was difficult and unsatisfactory on account of numerous 
“hang-ups.” 

Just above the Ferry at Kuttawa, Ky., there was a large mussel 
bed on a bottom of sand and gravel, covered with 8 or 10 feet of 
water, with a swift current. Eighteen hauls were made with the 
following results: 

Hauts at Kutrawa, Ky. 
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Of the gravid mussels obtained in these hauls the elephant-ear (JU. 
crassidens) had the entire outer gills padlike, striate, and white. 
Lampsilis orbiculata has a marsupium that is black-edged, while the 
mantle is striated brown and black like that of L. ventricosa. The 
pigtoes (Q. obliqua) were just beginnirg to become gravid (May 13), 
with minute white spawn alorg the crenate edge of the outer gills. 
In Lampsilis gracilis the posterior half cf the outer gills had much 
the appearance of a lima bean, in which the conglutinates were some- 
what separated, with no black e’ge and no furrows. 


CHARACTER OF WATER OF THE CUMBERLAND RIVER. 


In the coal regions of the upper Cumberland River the water is 
generally clear and of an acid nature. The acidity is well shown by 
the limy parts of the dead shells being greatly dissolved away and in 
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many cases the epidermis alone left. That the mussels do not thrive 
well in this portion of the river is probably due to the fact that the 
bottom is rocky, food scanty, and the water deficient in lime. 

Below the Cumberland Falls in the limestone formations the water 
contains a considerable percentage of lime. Here the shells are much 
larger and thicker than those above the falls. 

The table given below is taken from the United States Geological 
Survey ‘“Water-Supply Paper 236,” by R. B. Dole, and shows the 
mineral conditions of the Cumberland River, at Nashville, Tenn., and 
Kuttawa, Ky., two widely separated localities of the lower river. A 
sample of water was taken daily, these mixed, and a sample from the 
mixture was taken for analysis. There were about 3 analyses made 
per month, or 36 per year. This method gives a much better general 
knowledge of the conditions than a single sample would do. From 
Nashville the samples were collected from October 24, 1906, to 
November 3, 1907, and 35 analyses made; from Kuttawa, from Jan- 
uary 11, 1907, to January 11, 1908, 34 analyses were made. 

The following table gives the general average of the analysis, in 
parts per million, and also the per cent of the anhydrous residue: 


MINERAL ANALYSES OF WATER FROM CUMBERLAND RIVER. 


[Parts per million, unless otherwise stated.] 


Near Nashville, Near Kuttawa, 
Tenn. y. 
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COMMERCIAL VALUE OF THE MUSSELS. 


Taking into consideration both the relative abundance of the species 
and the intrinsic value of the shell, the southern mucket (L. ligamen- 
tina gibba) is the most important commercial mussel of the upper 
river; that is, from Burnside down nearly to Nashville. 
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From Nashville to Clarksville the mucket is not relatively as 
abundant, and is consequently surpassed in value by the Ohio River 
pigtoe (Q. obliqua). 

From Clarksville to the mouth of the river the honors are divided 
between the pigtoe and the niggerhead (Q. ebena). There are other 
shells all along the river which possess a high intrinsic value but are 
not found in sufficient quantities to equal the ones just mentioned. 
The most important of these are the yellow sand-shell (ZL. anodon- 
toides), the most valuable of all our fresh-water species, the butterfly 
(P. securis), Lampsilis orbiculata, a shell of very high value and 
desirable for propagation, and the Missouri niggerhead (O. ellipsis). 
The Cumberland pigtoe (Q. cooperiana) and the long niggerhead (Q. 
subrotunda) are also much esteemed by the button manufacturers. 
Samples of shells from the upper portions of the river were carefully 
weighed, measured, and appraised by Mr. Boepple, with the results 
indicated in the following table: 


CoMMERCIAL VALUE OF MusseEL SHELLS TAKEN FROM THE CUMBERLAND RIVER IN 
OcTOBER AND NoveMBER, 1910. 


Num- 
Num- | Num- ber Value | Value 
Species. Locality. Weight.| ber ber | Lines. | gross per per 
| shells. | blanks.} per gross. | ton. 
| ton. 
|Pounds. Cents. 
Lampsilis ligamen- | Martinsburg, Ky..... .. 5 16 287A Pe sauce 685 5 | $34.25 
tina gibba. 
IDO hee seeeboor cic Coes Landing, Ky....... 23 12 180 20 916 6 54.96 
DOetccwence see. Martinsburg, Ky........ 5 17 222 20 522 3 15. 66 
WOetasseseccece| abs: GOs Br aos Sanne 5 17 222 20 723 5 36.15 
IDOE sk easessce Burnside to Burksville. . 5 32 S903 Soe ee 928 5 46.40 
Do Obey River, Celina, 5 12 { 57 36 135 20 27.00 
Peace Sis Tenn. i 129 20 307 7 21.49 
Quadrula obliqua..} Coes Landing, Ky.....-.. 5 37 76 30 180 10 18. 00 
Dromus dromas....| Martinsburg, Ky........ 23 114 23 35 109 15 16.35 
Lampsilis ovata@..}..... QO woo exces ecw 23 113 Gis seeneee 319 2 6.38 
Dromus dromas|]..... Glt}5 5 Sab enodeedansS= 2 34 125) ec oeccte 744 2 14. 88 
and small Quad- 
rulas mixed. 
Unio crassidens....]....- GO! -aoeseececceiseece 23 134 137 20 652i aseeuiate etree 
a Tips. b Pearly tips. 


A good idea of the extent of clamming operations on the river 
below Nashville may be obtained from the following data, contributed 
by various shell buyers at Paducah, Ky.: On some of the beds 
mussel fishing has been conducted for at least 10 years. One mussel 
firm, with headquarters at Paducah, had 300 boats operating from 
Paducah to Nashville. In 1907 this company obtained 1,783 tons 
of shells from this part of the Cumberland River; in 1908, 1,400 tons; 
in 1909, 1,100 tons; in 1910, 1,125 tons. In consequence of a sudden 
drop in the price of shells this company was not working the river 
during 1911. 
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Another buyer reported 500 tons obtained from the same region 
of the Cumberland by his company during each of the years 1907, 
1908, and 1909, but only 100 tons in 1910. 

In addition to these companies there were Ohio River parties and 
private fishermen operating in the river, which must have increased 
the annual output to considerably over 2,000 tons per year. 

Because of the drop in prices mentioned above, none of the larger 
companies were operating the river during 1911 with the exception 
of Mr. Walter, at Dover, Tenn., and the blank factory at Clarksville, 
Tenn. 


BREEDING SEASON OF THE CUMBERLAND MUSSELS. 


Throughout the progress of the survey the various species of mussels 
were examined as to breeding condition and the date at which the 
various species were found gravid is shown in the table following. 
In addition to the table, which gives only the bare facts, the follow- 
ing additional notes will prove of interest and value. 

The only Lampsilis ovata found gravid wason May 13. Mr. Boep- 
ple sent in some gravid examples during the late autumn of 1910. 
Without doubt this species is usually gravid from autumn until the 
next spring. JL. multiradiata was found becoming gravid July 28. 
In other streams we have found it fully gravid in September and 
October. Lampsilis anodontoides was found fully ripe in abundance 
from June 10 to 21. The breeding season of this species is well 
known; it usually becomes gravid in autumn and remains so during 
the winter. Quadrula perplicata was noticed becoming gravid May 
24, and gravid samples were still found July 27. Although Quad- 
rula cooperiana remained gravid for a considerable length of time, 
we saw only a few samples; the citations refer to single individuals, 
so that, while we have it recorded from June 3 to August 11, 
only 11 gravid examples altogether were seen. The characteristics 
of the gravid mussel are described under the discussion of the species. 
It is a desirable species to propagate. Quadrula obliqua is the most 
prolific mussel in the river, and we saw many more gravid examples 
of this than of any other species. From June3 to 10 is the height of 
its breeding season, and at that time about half the catch obtained 
would be gravid. When the life history of the species is known and 
the fish which serves as host, it will be easy to procure material for 
propagation during a considerable part of the summer. 

Quadrula ebena was observed in early stages of gravidity about the 
beginning of the work, and gravid examples were obtained as late as 
July 16. The other species noted are not of special economic impor- 
tance and gravid examples were found only in small numbers. Suffi- 
cient information about them can be obtained by a glance at the 
table. 
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TABLE OF GRAVID SpEcIMENS or MussELS FouND IN THE CUMBERLAND, 1911. 
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PEARLS AND PEARLING IN THE CUMBERLAND. 


Just when pearling began on the Cumberland there is no definite 
record. It has been in operation quite steadily on the upper river 
for at least 20 years. It is not generally carried on actively the year 
round, but chiefly in August and September, when the water is low. 
There are few professional pearlers, however; that is, men who devote 
their entire time to the gathering of pearls. Most of the pearling is 
carried on by farmers at odd times, and by men who in the winter 
devote their energies to lumbering, chopping, or trapping. 

Hunting for pearls is confined mostly to the upper river and the 
tributaries. It seems that the conditions suitable for pearl formation 
are more abundantly fulfilled in small streams. 

The first sign of active pearling operations seen by the present 
survey was encountered about Burnside. The search for pearls 
extended above the town as far as Seven Mile Shoals and downstream 
as far as Celina, and less actively to Carthage and beyond. A short 
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distance below Burnside pearling has been recently in active opera- 
tion, at Pittman and Fishing Creek. From Burnside down to 
Burkesville Mr. Boepple had noted in 1910 that the river bed was 
well filled with shells killed by pearlers, and in 1911 the same work 
was being continued farther on downstream. At Patty Shoals below 
Mill Springs in 1910 “yellow mussels” (L. ligamentina gibba) had been 
pretty well fished out, since the pearlers opened only this species. 

In order that due allowance may be made for the inevitable degree 
of unfounded rumor on such subjects, we will give at first the reports 
of the rivermen and supplement them later by our own observations. 

At Burnside we heard that a pearl had been found at the mouth of 
Pittman Creek which was worth $250 or $300 and another that had 
been sold for $40, and we were told of a man living down the river, 
back some distance in the country, who had a fad for pearling and 
buying pearls, and who had accumulated in this way about $20,000 
worth of pearls, baroques, and slugs at the time our informant 
visited him. Many pearls had been found in the vicinity of Eadsville, 
the highest price any single pearl from that locality brought 
being $800. . 

In August and September 100 men were often pearling at once on a 
shoal near Rowena, and the highest price paid for any single pearl 
was $500. There had also been much pearling on a mussel bed below 
Tear-coat Bar and on another at Clouds Island during the past five 
years, sometimes as many as 50 men working at the same time. At 
Goodall Island, for 20 years previous to the time of closing the 
lock, pearling had been in active operation. At one time 150 men 
were at work together on the bed, and in one week $30,000 worth 
of pearls were found. Pearling had also been carried on near the 
mouth of Goose Creek above Hartsville in former years, but it stopped 
after the building of the lock below, which flooded the beds with lock 
water and rendered it difficult to obtain the mussels. 

Not only the upper river but its tributaries also were famous for 
pearls. At Carthage it was said that better pearls were found in the 
Caney Fork than in the Cumberland, and that they commanded a 
much better price. Mr. Boepple, who investigated the lower 26 
miles of the Obey River at Celina, remarks: ‘Twelve to fifteen years 
ago there was much pearl fishing here, and it seems to have paid 
until, indeed, the mussels had been fished out by pearlers.”’ Stones 
River was in good repute as a pearling stream, and a merchant at 
Clarksville stated that his father used to buy many pearls from there. 
There had been active pearling on this river only a short time before 
our visit, and some shells left by the pearlers and examined by our party 
showed indications of pearl formation. Red River, which enters at 
Clarksville, is said to be a good pearl-bearing stream in its upper 
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portion, and we saw a number of very good pearls from there. Little 
River, across from Canton, Ky., is also said to yield numerous pearls, 
which, however, are rather small. 

Our own observations, as well as the records of people engaged 
in the pearl trade, indicate that pearling was once an important 
occupation in the upper river. We saw in many places large piles 
of shells left by pearlers along the river banks, and came across one 
party actively engaged in pearling. Mr. Boepple saw a collection 
of pearls in Rowena valued at $1,000, and this represented only a 
portion of those found in the vicinity, since the largest and finest 
pearls were sent directly to New York. At Butlers Landing a store- 
keeper showed us a very pretty collection of ‘‘rosebud”’ pearls, all 
with a good luster, four of which were purple, five yellowish, and eight 
white. 

At Clarksville, as mentioned above, we saw some very pretty 
pearls from Red River. One of the principal merchants at Car- 
thage buys about $15,000 worth of pearls every year. The highest 
price he had paid for a single pearl was $2,500. They generally 
range from $20 to $300. A shell buyer at Paducah, Ky., bought 
$2,000 worth of pearls during the season of 1910. While genuine 
round pearls are not common in the lower river, rough pearls and 
baroques are usually present to the amount of three-fourths ounce 
per ton of shells. The baroques vary from $2.50 to $3.50 an ounce. 

On account of the ground to be covered and the time at our dis- 
posal, together with unfavorable weather while on the upper Cum- 
berland, we did not have opportunity to devote very much atten- 
tion here to pearl formation, though this region would prove an 
exceptionally good location from which to attack the problem. In 
looking over the flesh of some mussels recently killed by pearlers a 
number of black distomid cysts, similar to those found in the Maumee 
River (Indiana and Ohio), were observed, and these probably figured 
in part at least as an exciting cause. 

A study leading to the discovery and the consequent conserva- 
tion of the peculiar conditions which favor pearl formation in the 
upper Cumberland and its tributaries, accompanied with active 
propagation of the southern mucket in that region, would be highly 
desirable. The mussels are not yet so nearly exterminated that 
gravid material can not be readily procured, though it is feared 
that they soon will be, in view of the active depredations of the pearl- 
ers. It is believed that mussel planting could be kept well ahead 
of any onslaught likely to occur and that the resulting harvest 
would yield not only an abundance of the very best button material 
but also a plentitude of pearls, and thus prove a source of much 
greater benefit than where mussels are reared for the shells alone. 
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DISCUSSION OF MUSSEL SPECIES. 


In the list of species here presented we have followed in most 
respects the classification and sequence given in Simpson’s well- 
known Synopsis of the Naiades. In the spelling of the names, 
however, we have followed the suggestions of Lindahl® and have 
made also a few minor changes, such as the substitution of the older 
name Quadrula undata for Quadrula trigona, as suggested by Mr. 
Bryant Walker, and the transference of the Medionidus subtentus 
(Say) to the genus Ptychobranchus, and of Tritogonia tuberculata 
(Barnes) to Quadrula under the name Quadrula tritogonia, as sug- 
gested by Dr. Ortmann. Many other changes have been proposed 
which will probably in the end prove justifiable. We have avoided 
making any shifts between Pleurobema and Quadrula, although sev- 
eral have been advocated which may be desirable. The fact that 
both Pleurobema esopus, Quadrula obliqua, and another perplexing 
form which we have found may have glochidia in two, three, or all 
four gills indicates that these two genera should really be united. 

We are very favorably inclined toward the new classification pro- 
posed by Ortmann,’ but its present state of incompleteness and the 
uncertain position of many species, as well as our own conclusions 
regarding Quadrula and Pleurobema, make it seem best at present 
to use the older and better known system with the few exceptions 
noted above. 

1. Truncilla triquetra Rafinesque. Snuffbox. 

This attractive little shell occurs only in the upper part of the river. In all we 
procured 21 specimens, 19 of which were obtained at Salt Lick Bar. In the autumn 
of 1910 Mr. Boepple found it at Indian Creek, Cloyds Landing, Albany Landing, 
and in the Obey River at Celina, Tenn. 

It is in all probability considerably more common and widely distributed in the 
river than our collections would indicate. But it does not seem to occur as far down 
the river as Half Pone Bar or at Clarksville; if it did a few examples would certainly 
have been taken among the great number of small mussels collected in that region 
in June. 

Truncilla triquetra is a small species, dwelling in the shallower water. On account 
of its small size it is rarely or never taken on the mussel dredge or rake, but must be 
gathered by hand. It hasa handsome, strong and thick shell, but is too small to have 
any commercial value. All our examples are pretty well eroded at the umbones. 


2. Truncilla brevidens (Lea). 

This species was not found in the main river at all and only at three stations alto- 
gether. It was most abundant in the Big South Fork opposite Parkers Lake Station. 
Three examples were procured in the same fork 2 miles above Burnside and one in 
Beaver Creek. It is too small to have any commercial value. 

All the specimens found were dead, but some had been recently killed by muskrats, 
therefore nothing was learned concerning its habits. It appears to be a species 


a Lindahl, J.: Orthography of names of the Naiades, The Journal of the Cincinnati Society of Natural 
History, vol. xx, no. 5, art. vm. 

b A monograph of the Najades of Pennsylvania, reprinted from the Memoirs of the Carnegie Museum, 
vol. 14, no. 6, Feb. 15, 1911. : 
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occurring in moderate-sized, clear streams with a rocky bottom, avoiding the smaller 
tributaries. 


3. Truncilla arceformis (Lea). 
Rare; only one example obtained. This was procured in the Big South Fork 2 
miles above Burnside, Ky., and is rather peculiar in shape. 


4. Truncilla sulcata (Lea). Pewee, cat’s-claw. 

Although this species seems to be pretty well distributed along a considerable 
stretch of the river, we obtained only occasional examples here and there along shore. 
Mr. Boepple found one in Caney Fork. It can probably be procured in larger num- 
bers during low water. It is common enough to be pretty well known to the clammers, 
who call it ‘‘pewee” on account of its small size, or ‘‘cat’s-claw” because of the 
peculiar clawlike structures on the marsupial expansion of the shell of the female. 


5. Truncilla haysiana Lea. 

Our collection of this species is rather small, but it is probably more common than 
the collection would indicate, as it is too small to bite on the crowfoot hook and is 
easily overlooked. Most of the examples collected had been killed and cleaned by 
muskrats. It is one of the handsomest of the Truncillas on account of its beautifully 
polished epidermis, and it has an unusually thick and solid shell for the genus. It is, 
however, too small for manufacturing purposes. 


6. Truncilla capseformis (Lea). 

Fairly abundant in the Big South Fork, where nearly all the specimens had been 
killed by muskrats; in the main river we found it sparingly. Our shells are pretty 
badly eroded, very thin and brittle, with the marsupial expansion colored a dark 
green. The species is of no value for manufacturing purposes, being too small and 
thin. 


7. Truncilla florentina (Lea). 

Rare; the only specimen obtained was the dead shell of an old and very inflated 
female at Half Pone bar. In the autumn of 1910 Mr. Boepple found a specimen at 
Indian Creek bar. During low water probably many more could be obtained. 


8. Truncilla walkeri, new species. (See fig. 1, frontispiece.) 

A fine, large Truncilla with a honey-yellow epidermis and numerous capillary rays. 
Shell rather thin, elliptical in outline, much inflated in the females, only moderately 
in the males. Anterior margin projecting and evenly rounded, ventral margin 
strongly convex in the larger males, much less so in the females and smaller males; 
posterior margin oblique, but usually well rounded in both sexes; dorsal margin 
comparatively long, straight, or slightly curved. Umbones narrow and flattened. 
Anterior, lateral, and posterior slopes all well rounded; umboidal ridge flattened and 
indistinct, especially in the females. In front of this ridge the males have a broad 
and shallow sulcus; in the females the marsupial expansion is very pronounced, and 
is usually limited anteriorly and posteriorly by a deep and narrow sulcus. It is 
somewhat like that of capsxformis, but is considerably swollen, especially in the 
larger females, instead of being flattened, and does not project as strongly. Lines of 
growth smooth, distinct, and close together. Ligament long, thin, and light brown. 

Interior: Pseudo cardinals large and thick, rather blunt and only slightly serrate or 
smooth; laterals long, high, thick, and slightly curved; anterior adductor scar slightly 
longer than wide, squarely truncated posteriorly ; posterior scar large, deeply impressed, 
and squarely truncated anteriorly much as in brevidens; pallial impression fairly dis- 
tinct, nacre milky white, thinner and quite iridescent posteriorly. 

This species was quite abundant just below the ford of the East Fork of Stones 
River near Walterville, Tenn. We found here 140 shells, most of them on shore and 
recently killed by muskrats, and 1 or 2 living mussels. The smallest specimen (male) 
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measures 23.2 mm. long, 15.3 mm. high, and 8.8 mm. in diameter, the smallest female 
31 mm. long, 19.9 mm. high, and 12.9 mm. in diameter. The largest male measures 
57.7 mm. long, 42.7 mm. high, and 26.4 mm. in diameter, and the largest female 
52.8 mm. long, 39 mm. high, and 23.9 mm. in diameter. There are 49 females, the 
others being males. 

Walkert, to Mr. Bryant Walker, one of our most eminent conchologists. 


9. Lampsilis ventricosa (Barnes). Pocketbook. 

Typical specimens of this species were obtained in two tributaries of the Cumber- 
land, Harpeth River near its mouth, and Stones River, in the east fork at Walterhill 
and the west fork at Murfreesboro, Tenn. Just how common or widely distributed it 
is in the streams above mentioned is not known. The examples found were excep- 
tionally fine and would make very good button shells. 

In the main Cumberland ZL. ventricosa seems to be quite rare, its place being usually 
taken by the closely related LZ. ovata. Indeed, the distribution and relationships of 
ovata and ventricosa as found in the Cumberland and its tributaries are exceedingly 
perplexing. A few examples found near Clarksville, and a dwarf shell found at Elk 
Creek shoals above Dover, however, offered exceptional difficulties in classification, 
fitting in neither with ventricosa nor ovata; the male shell would perhaps fall on the 
ovata side of the dividing line; the females on the ventricosa side, if indeed not rather 
beyond the limits of the typical shell; these shells, both male and female, were rather 
too thick and solid for ovata. A marked feature of those at hand is a deep pink tinge 
of the nacre posteriorly, this tinge being pretty sharply limited to the posterio-dorsal 
area, a feature not common with either ventricosa or ovata. 

The femaie shells are considerably more inflated than the males and have a peculiar 
flattening of the lower part of the posterior margin. One of the female shells was 
sent to Mr. Bryant Walker, who remarks concerning it as follows: ‘No. 5456 isa 
most remarkable shell. I have never seen a female ovata with such an enormous 
expansion. Ventricosa not uncommonly tends that way, but not to such an extent. 
* * * This shell is comparable only with satur. [A variety of ventricosa, accord- 
ing to Simpson; satur is L. excavata, according to Frierson.] This shell is either an 
extraordinary abnormality of ovata or is ventricosa. In view of the occurrence of 
ventricosa both in the Harpeth and Stones, I am inclined to refer it to the latter.”’ 


10. Lampsilis ovata (Say). Southern pocketbook; ‘‘grandma.”’ 

A fairly common species throughout the entire length of the Cumberland, more 
numerous in the upper portions and upper tributaries. 

This species is one of the very few found in the Cumberland above the falls. Mr. 
Boepple obtained it at’Pineville and Williamsburg and we found a few in the vicinity 
of the latter place and several examples just above the falls. Just below the falls it 
was abundant and common at the stations farther down. Associated with the typical 
form, which is relatively uncommon, is an aberrant form, more closely resembling 
ventricosa. 

The specimens of this aberrant form were at first identified as L. subovatus Say, 
described and figured by Call.¢ On examination of the literature, however, there is 
no ‘‘ Unio subovatus Say,’’ and the name in Call’s report is plainly a misprint for 
ovatus, the Unio subovatus Lea being an entirely different thing. 

Say’s original description of ‘‘Unio ovatus”’ is brief and the figure poor, but recog- 
nizable; it is probably better known from Conrad’s description and excellent figure.6 

The greater number of our specimens, however, differ considerably from the typical 
form. Beginning with the shapely, high-ridged clear yellow shell, which represents 


a Mollusca of Indiana, Twenty-fourth Annual Report of Geology and Natural Resources of Indiana, 
p. 481, pl. 39. 
b Conrad, Monography, p. 4, pl. 2. 
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the species in its perfection, we have stained horn-colored examples, then deep- 
brown specimens and specimens with broad distinct rays. Inflated females are likely 
to have the ridge characteristic of ovata less markedly developed than males; in both 
sexes, however, there is a tendency for it to appear in all degrees of imperfect develop- 
ment until in some examples it is barely discernible. Indeed in one of our examples 
it is almost wholly absent, and we have a shell that, with the exception of purely 
individual features, can not be distinguished from a specimen of L. ventricosa from the 
upper Mississippi River. 

Judging from the soft parts of a single gravid female examined, the bodies of ventri- 
cosa and ovata are quite unlike, the mantle flap of ovata showing a peculiar mottling 
quite different from the markings observed in the other species. 

The variously modified forms of ovata are not only more abundant, but also more 
widely distributed than the type form. Just below Cumberland Falls most of the 
shells of this species are of medium size or smaller, nearly all are smoky brown, and 
several are well-rayed. At Indian Creek Bar brown and few-rayed individuals occur 
along with the typical form. At Goodall Island we found one with numerous distinct 
rays. 

The shells of the Rock Castle River are different from the others and can be told 
almost at a glance. They are dark brown, longer and heavier than those of the other 
streams and have the posterior ridge rather low; ovata takes nearly the same place in 
the Cumberland that ventricosa does in the upper Mississippi. 

We have always found ovata considerably inferior to ventricosa as a button shell, 
being thinner, smaller, and more brittle. The Rock Castle River ovata could possibly 
be used for buttons, but would furnish rather poor material. In the Cumberland the 
ovata is a rather valueless shell. 

Call’s experience with ovata is different. He says it is ‘‘one of the largest that are 
found in American waters; * * * it also attains a much greater size than Barnes’s 
form (ventricosa).’’ This may be perfectly true for some rivers, as shells vary greatly 
in size and thickness in different streams. 


11. Lampsilis multiradiata (Lea). 

Rather rare in the main river and found almost entirely in its upper portion. 
Occurs typically in small, clear streams and often in lakes. It is more common in 
the tributaries than in the main river. The specimens from both forks of Stones River 
are beautiful shells, typical in form, not much eroded, and with a clear, white nacre. 
The specimens from Rock Castle River, Big South Fork, and the main stream depart 
more or less from the typical form, being unusually elongate and sharp-pointed posteri- 
orly, rather thin, considerably eroded, and more or less stained or diseased in the 
nwcre or in the teeth. On comparing the Red and Stones River shells with the others, 
a marked difference was noted in the cardinal teeth. In these typical specimens 
the large posterior cusp of the right valve pointed more or less anteriorly, while in the 
Rock Castle River specimens and most of the others it pointed more or less poste- 
riorly. A few shells with intermediate characters in this respect were found, however. 


12. Lampsilis ligamentina (Lamarck). Mucket. 

This species is represented in the Cumberland chiefly by the southern mucket, 
Lampsilis ligamentina gibba Simpson, which differs from the typical form in being 
shorter and more compressed. The two forms grade into each other so impercep- 
tibly that it is impossible to find the point of separation between them. In the 
lower part of the river it approaches more nearly the typical form. 

The shell of the subspecies often has the epidermis more highly polished than in 
the type form, the nacre has more luster, and the valves are flatter and more uniform 
in thickness. The shells are therefore superior to those of the common mucket for 
manufacturing purposes and are sought after by shell buyers. Like the other forms 
of this genus this mucket carries its young in the gills through the winter. The 
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glochidia fasten readily to our common spiny-rayed fishes. Some gravid examples 
of this form were collected by Mr. Boepple in the autumn of 1910 from the upper 
Cumberland and sent to the biological station at Fairport, and though the mussels 
were dead the glochidia were still alive and attached themselves readily to fishes. 
This is the most desirable form with which to stock the river and extensive plant- 
ings from the falls to the mouth would greatly increase its value as a mussel stream. 


13. Lampsilis orbiculata (Hildreth), 

Fairly common in the middle portion of the river, usually from 1 to 3 examples 
being found on each bed. 

We were struck with the remarkable similarity between this species and the south- 
ern mucket, Lampsilis ligamentina gibba. About the only way to distinguish between 
them was by the bright orange shade of the epidermis, and usually orange tint of 
the nacre of orbiculata, and it is easy to understand Call’s@ remark that Dr. Hil- 
dreth and the earlier naturalists seem to have considered this shell as a variety of 
Unio crassus Say (= Unio ligamentinus Lamarck, short and thick variety found in the 
Ohio), but Call adds: ‘It certainly would seem to be a good species.”” Our own 
studies and comparisons showed them more distinct than appeared at first glance. 
The difference is most plainly seen in the female shells, which differ considerably 
from the males, being truncate posteriorly and short and well swollen postbasally. 
They are well represented by Say’s® figure of Unio abruptus, and look somewhat 
like a compromise between the southern mucket and JZ. ventricosa. Ortmann¢ 
says that this species ‘‘is not at all related to L. ligamentina as Simpson thinks; but 
it belongs to the ventricosa group of Lampsilis, for it has a well-developed flap on 
the mantle edge.”’ : 

L. orbiculata also very closely resembles L. higginsii which is more generally north- 
ern in its distribution, but the males of higginsii are shorter, more closely approach- 
ing Obovaria ellipsis. Orbiculata and higginsti are probably closely related. 

This is a very good button species, but so uncommon that it is not much of an item 
in the trade. 

14. Lampsilis teniata (Conrad). 

Rare; none at all were found in the Cumberland or in any of the tributaries except 
Stones River. It appears to be a species of small clear streams, and was found in 
the fine gravel at the edge of the water among the water-willows. 


15. Lampsilis picta (Lea). Painted mussel. 

Rather rare, and not taken by us in the main river. We found three in the Rock 
Castle River a few miles back from the Cumberland. Mr. Boepple, in the autumn 
of 1910, obtained it in the Big South Fork at Sloans Shoals, near Burnside. It is 
too small and thin to have any commercial value. Our largest example measures 
61 mm. long, 33 mm. high, and 17.5 mm. in diameter. 


16. Lampsilis punctata (Lea). Spotted mussel. 

It is very like Z. picta in color and outline, but differs in being more inflated and 
in carrying its thickness to the edge, so that its ventral margin is rather rounded and 
blunt, while that of picta is sharp. Both species are new to our collection. Mr. 
Bryant Walker, who identified them for us, called attention to the differences, The 
shell is thick anteriorly, but thins out rapidly behind the center. It has no commer- 
cial value on account of its small size, and most of our specimens are also badly eroded. 
17. Lampsilis perdix (Lea). 

Abundant in the Cumberland just below the falls. Mr. Boepple in 1910 found it 
as far down as Rowena and in the Obey River at Celina. It is common in Rock 
Castle and frequent in the Big South Fork. 

a Mollusca of Indiana, Indiana Geological Report, p. 493. 


6 American Conchology, pl. 17. 
¢ Nautilus, vol. xxm, no. 9, p. 119. 
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This species bears a general resemblance to an elongate flattish L. ligamentina. 
Unstained shells are easily recognized by the character of the rays, which are broken 
up and more strongly marked in places, making a series of heavy green blotches. 
Another peculiarity is the short lateral teeth, 1 in the right valve and 2 in the left; 
these are low and blunt, and separated from the cardinals by a wide interspace. 
Our older shells are badly eroded and so stained and discolored that the character- 
istic rays and blotches are absent. Such specimens can be recognized by the narrow 
border of latest formed nacre, which is yellowish or reddish and semitranslucent. 
Our shells usually have the nacre badly stained. Even if obtained free from stains 
they would make rather poor button shells, as they are somewhat brittle. In thick- 
ness they are about equal to a thin mucket. A few of the examples have brick-red 
pimply patches on the interior which probably indicate the presence of parasitic 
trematodes. No parasites, however, were noted. 


18. Lampsilis anodontoides (Lea). Yellow sand-shell. 

Rather uncommon, distributed chiefly through the central portion of the river, 
and never forming a large percentage of any of the beds. This species thrives best 
on sand bars in rather shallow water. It is generally confined to large streams. It 
is one of the most active of the mussels, responding quickly to changes in environment 
by moving about. This is by far the most valuable of the fresh-water mussels, the 
shells being generally used for export and in the manufacture of knife handles. 

This species is easily propagated, the glochidia fastening readily to most of the 
common spiny-rayed fishes, such as sunfishes, bass, etc. On June 13 we found a 
number of gravid shells at Meeks Bar. Some sunfishes were caught, a tub was pro- 
cured, and an infection made. The infected fishes were then liberated into the Cum- 
berland in front of the blank factory at Clarksville. 


19. Lampsilis fallaciosa (Smith). Slough sand-shell. 

Rare in the Cumberland and not found in any of the tributaries. This species 
thrives best along shore in shallow water with a rather lively current and muddy 
bottom. Such conditions exist only in the very lowest portion of the Cumberland. 
From Kuttawa to the Ohio side sloughs are more common and the species is probably 
more abundant. The nacre of most specimens secured is stained. This is a first- 
class species for the manufacture of buttons, but it would be unprofitable to plant in 
the Cumberland because of the absence of favorable locations for its best development. 


20. Lampsilis recta (Lamarck). Black sand-shell. 

Rather common throughout the entire length of the river, but nowhere abundant. 
Many of the shells are badly eroded and stained; none are deep pink throughout, 
but are pale pink about the cardinal teeth and in the umbonal cavity. 

Good white-nacred shells of this species are exceptionally excellent button shells, 
and where select stock could be obtained would be one of the most desirable species 
to propagate. 


21. Lampsilis ienosa (Conrad). 
The specimens we have are hardly typical and were with some doubt identified as 
this species. It is a small species of no commercial importance. 


22. Lampsilis vanuxamensis (Lea). 

The females of this species were gravid June 6. They are peculiar in having the 
marsupial expansion of the shell rather limited in area, not extending to the posterior 
end, but followed by a pointed extremity. In this localization of the shell they 
remind one somewhat of the Truncillas. The shells are small, red nacred, and of 
no value. 

23. Lampsilis trabalis (Conrad). 

Found only in the upper part of the river and its tributaries. The females are not 

markedly swollen posteriorly, but differ from the males in being shorter and broader. 
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Nearly all we found were dead shells, usually badly eroded at the umbones. Mr. 
Boepple found the species as far down as Cloyds Landing and in the Obey River at 
Celina. As found, the epidermis is generally jet black, usually due to the shells 
being stained. On being cleaned with acids they exhibit beautiful rays. This isa 
small species of no commercial importance. 


24. Lampsilis parva (Barnes). 

Rare; none at all in the Cumberland; indeed it has not been reported from that 
river. But we obtained one specimen in the East Fork of Stones River at Water- 
ville. This was a slender shell; length 27 mm., height 15 mm., width 11mm. Nacre 
beautifully white and iridescent. 


25. Lampsilis glans (Lea). 

Rare; none at all in the Cumberland; 10 specimens from the tributaries. Those 
found were in gravel in shallow and rather swift water. In general it prefers quiet 
streams with muddy banks and burrows in the firm mud. _ It is also frequently found 
in lakes. 

One of the smallest of our species; too small for commercial use, and with a rich 
purple nacre. In one specimen, a female found in Roaring River, the peculiar 
glands of the mantle, small white cylindrical objects on each side, were protruded 
and were undergoing spasmodic movements. 


26. Lampsilis alata (Say). Pancake; pink hatchet-back. 

While not a rare species in the Cumberland, this is not especially common. Ina 
few of the beds it is entirely absent, and in many only one or two shells were found. 
It never exceeded 4 per cent of the catch of any of the beds, and is usually less than one. 
It is well distributed throughout the entire river. It prefers rather deep water and 
a soft, muddy bottom. The shell, on account of its thinness and red nacre, is of no 
value whatever. 


27. Lampsilis gracilis (Barnes). Paper-shell. 

Frequent enough to be a rather familiar species among clammers, but not so abun- 
dantastobeanuisance. Ithasmuchthesame distribution as alata, but is less common, 
We usually obtained only 1 or 2 froma bed. Our shells are rather badly worn at the 
umbones. As this thin-shelled species is of no value whatever, but readily catches 
the mussel hooks, it proves to be a nuisance when present in large numbers where 
clamming operations are being carried on. 


28. Lampsilis levissima (Lea). Paper-shell. 

Rare; only one specimen found in the Cumberland; this was at Meeks Spring Bar. 
It seemed to be more common in the Harpeth. This species closely resembles L. 
gracilis in general appearance, but has, among other distinguishing features, a beauti- 
fully polished epidermis. Our examples have a number of peculiar rays, consisting 
not of a different pigmentation of the epidermis but of a series of short, finely wrinkled 
lines. ~ 


29. Lampsilis leptodon Rafinesque. 

This fragile, thin-shelled species is rare in the Cumberland. The only examples 
obtained were collected by Mr. Boepple at Albany and Cloyds Landing in the autumn 
of 1910. 


30. Medionidus conradicus (Lea). 

This species is confined chiefly to small streams. It is exceedingly abundant in 
the Rock Castle River at Livingston, Ky., the sandy bottom being almost covered 
with these animals, which showed up as narrow black lines, the mantle and exhalent 
and inhalent apertures being thin and black. It is also abundant in Roaring River. 

In the Cumberland we found it just below the falls and at Salt Lick Island. All 
the shells were badly stained and eroded, and for this reason, as well as on account 
of its small size, it has no commercial value. 
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31. Obovaria retusa (Lamarck). Golf-stick. 

Although we obtained only a few specimens of this species, scattered valves were 
frequently found along shore, and there is reason to believe that it is considerably 
more common than our small collection would indicate, although by no means 
abundant anywhere. In the Cumberland it attains a rather large size, our largest 
shell measuring 68.5 mm. long, 74.5 mm. high, and 46.9 mm. in diameter. It isa 
heavy and solid shell, but the deep purple of that portion of the nacre within the 
pallial line makes it valueless for buttons. All our shells are somewhat eroded at 
the umbones. Two of them are considerably less retuse than the others, somewhat 
approaching O. circulus in this respect. All have the epidermis somewhat paler 
posteriorly, but not so markedly so as is usually the case with O. circulus. 


32. Obovaria circulus (Lea). 

Rather common in the main river from Burnside to Half Pone Bar. This species 
produces too small a shell to be of much importance to the button trade. The larger 
shells would furnish two or four blanks apiece, and are excellent both as to material 
and thickness. The nacre seems to be unusually durable and retains its firmness and 
luster long after others have become chalky. 


33. Obovaria ellipsis (Lea). Missouri niggerhead. 

This species is chiefly northern in its distribution and does not attain large size in 
the Cumberland. Although in its shell characters it bears considerable resemblance 
to some of the Quadrulas, especially the niggerhead, Q. ebena, it is really more closely 
related to the sand-shells. Where it attains large size it is an excellent button shell 
and would be a fine species to propagate, but the reduced size of the shell in the 
Cumberland indicates that the conditions there are not favorable. We found gravid 
examples above Clarksville early in June. 


34. Plagiola securis (Lea). Butterfly. 

This species is fairly common throughout the entire length of the river below the 
falls, and, while not abundant enough to make a large percentage of the shells taken fur 
commercial purposes, it makes a fair sprinkling in most of the clammers’ piles. It 
seems to thrive exceptionally well in the Cumberland and is more common here than 
in most rivers. The shell, especially of young to medium-sized, well preserved males, 
is one of the most attractive among the Unionidze. In the Cumberland there is a 
marked difference between the shells of the males and females, that of the former being 
flat and compressed and of rather uniform thickness, while those of the females are 
much more tumid and swollen. The measurements of a fairly typical male (F5086) 
of medium size are 54 mm. long, 44 mm. high, and 21.1 mm. in diameter, while those 
of a tumid female of about the same length (F2660) are 55.3 mm. long, 45 mm. high, 
and 33.7 mm. in diameter. In the lower part of the river the nacre is somewhat 
spotted, but upstream the shells are free from stain. On account of its excellent 
luster, flatness, and uniform thickness, this is an excellent button shell, the males 
being much superior to the females. 

Females were found gravid May 29, and were in the height of the breeding season 
from about June 3 to 16. This would be a very valuable species with which to stock 
the river. 


35. Plagiola elegans (Lea). Deer-toe. 

This species is not as common nor as widely distributed as the preceding. Large 
shells can be used in the manufacture of buttons, but the great majority are too small. 
The largest example found was a single valve 59 mm. long, picked up at the foot of 
Gowers Island. The beautifully tesselated green markings on the epidermis make 
it an attractive shell when perfect. 
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86. Plagiola donaciformis (Lea). 

This dainty little species is more limited in its distribution in the Cumberland 
than either of its two relatives. A peculiarity of the species at Half Pone Bar was the 
frequent unfolding of the anterior ventral portion of the shell, the inner layer being 
folded back against the rest, as if by some injury. The specimens found here were 
unusually thin-shelled and frequently had the nacre well tinged with pink. Perfect 
specimens of this shell are among the most attractive to be found in the Unionide, but 
the Cumberland examples, especially those from Half Pone Bar, are badly worn at 
the umbones, so that even small specimens have the appearance of age. This is one of 
the smallest of the mussels—too small to be of any use for manufacturing purposes. 


37. Cyprogenia irrorata (Lea). 

This species is of rather infrequent occurrence in the Cumberland. We found none 
at all in any of the tributaries, and usually found only one or two on each bed exam- 
ined. The species seems to inhabit rather deep water, since we never saw any crawl- 
ing around on the shallow bars. Most of the examples are rather small, and some have 
a shallow sulcus running over the middle of the disk from the umbonal region to the 
postventral margin. 

A very solid shell, but of little commercial value, as it is rather brittle and has pink 
tips. The few shells that get into the clammers’ piles are generally worked up, 
however. 


38. Obliquaria reflexa (Rafinesque). Three-horned warty-back. 

One of the most common shells of the river, and found throughout its entire extent. 
Although a rather small shell, this is so thick and solid that it is used to a considerable 
extent in the manufacture of buttons, each valve furnishing one or two small blanks. 
The species has a long breeding season, spawning through almost the entire summer, 
the young being extruded in white cylindrical masses. Some of these spawn masses 
were seen lying on the gravel at Half Pone BarJune 16. Shells of females are some- 
what fuller anteriorly than the males and can usually be distinguished after some 
practice. The Cumberland specimens are not so beautifully rayed as those from the 
upper Mississippi. 

39. Ptychobranchus phaseolus Hildreth. Kidney-shell. 

Scattered in the upper Cumberland from the falls down to Half Pone Bar. Although 
this is a species of rather wide distribution, especially southward, and is by no means 
a rare shell, it is never found in great numbers or making a large per cent in any bed. 
The clammer rarely gets over a half dozen or dozen to the ton; the nacre is white, 
with a soft satiny luster; the shape is nearly that of Unio gibbosus, and the species 
would probably make a fair button shell. 


40. Ptychobranchus subtentus (Say). Fluted kidney-shell. 

This species in Simpson’s Synopsis is placed in the genus Medionidus. Dr. Ort- 
mann, however, has removed it to Ptychobranchus, and, although we have seen no 
gravid examples, we are inclined to follow him in this regard on account of the close 
resemblance of the shell to that of P. phaseolus, differing from that species chiefly in 
its thinner shell, greater inflation, and the presence of costze on its posterior slope. 
On account of its small size and its thinness it has no commercial value. 


41. Dromus dromas (Lea). Dromedary mussel. 

In the main river this shell is of occasional occurrence from Mill Springs Bar, in the 
upper river, down to Red Rock Bar, below Clarksville, Tenn. We usually obtained 
one or two'specimens at a station. The shells are rather heavy and inflated, though 
the hump on the disk, which is characteristic of the species, is not nearly as prominent 
as in some specimens from the Washington collection obtained by Mr. Boepple in the 
Clinch and Holston Rivers. Some of the shells are beautifully rayed, especially 
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anteriorly, but the greater number are too deeply stained for the rays to show. In 
the living animal the mantle is prettily rayed. 

The shape, size, and solidity of the shell of this species make it suitable for the 
manufacture of buttons, but unfortunately it is too brittle and hard, resembling 
Pleurobema xsopus in this respect. About one-third of the shell, moreover (the tip 
part), is of a pink tinge, which runs entirely through the shell, making it of no value. 


42. Dromus caperatus (Lea). Fan mussel. 

The examples of Dromus obtained in the Big South Fork of the Cumberland differ 
from those found in the main river by being considerably flatter, with the hump on 
the disk less pronounced or nearly absent. These flattened shells represent the species 
caperatus (Lea). Our series indicate that the two forms run together. In young 
specimens, before the step-off is formed, it is doubtful if dromas and caperatus could 
be distinguished. 

From what has been said concerning the relationship between this and the pre- 
ceding species it may be readily inferred that this species also, from a commercial 
standpoint, is valueless. 


43. Strophitus edentulus (Lea). Squaw-foot. 

We found only a few examples of this species. It has a fragile shell, which disin- 
tegrates quickly and is probably more common than our small collection would indi- 
cate. Mr. Boepple found it at Pineville, the highest point at which the river was 
examined. It is a species which occurs in all sorts of situations—in both small and 
large streams and in lakes. Two of our specimens have a pink-purple nacre; in the 
others it is of a yellowish cast. Thespecies is of no value on account of its thin, brittle 
shell. It is exceedingly variable, and presents many puzzling forms. According to 
Mr. Bryant Walker our specimens represent the form shaefferiana Lea. 


44. Anodonta imbecillis (Say). 

The distribution of this fragile, beautiful species is almost identical with that of 
A. grandis. Of the two found in Haynes Lake one was gravid (Sept. 3). The glo- 
chidia are rather large, chestnut-shaped in outline, brown, and fill the entire outer 
gills. The species remains gravid through the winter. The Haynes Lake shells 
contained several Ataz apiece. 


45. Anodonta grandis (Say). 

This species was not found in the main river. In general, conditions throughout 
the whole Cumberland system are not favorable to its development. The small 
tributaries are too swift and rocky, and the Cumberland itself is lacking in the quiet, 
muddy sloughs in which A. grandis can thrive. The only river examples we found 
were in the Stones River. a few in the East Fork near Walterhill, Tenn., and several 
in the West Fork near Murfreesboro. At the last-mentioned place it had apparently 
once been abundant in the vicinity of the railroad bridge, where it had thriven in the 
mud of the deep, quiet pools among the water-willows. A number of shells, recently 
killed by pearlers, were lying on the bank. These were large, heavy shells, unusually 
thick for the species, and varied considerably in shape, some of them being markedly 
elongate. 

In Haynes Lake, a shallow, muddy pond below Clarksville, Anodonta grandis was 
fairly abundant, and about 30 examples were secured. ‘These were more shapely, 
of a larger size than those from Stones River, and much thinner. They are indeed 
the largest and finest examples of the species we have ever seen and represent the 
form gigantea Lea. The largest example measured 201.3 mm. long, 112.5 mm. high., 
and 82.3 mm. in diameter. These shells are peculiar in having two distinct colors of 
nacre, about half of them being dark purple, while the other half are a beautiful, 
lustrous, creamy white. The reason for this difference is not apparent; parasites are 
almost entirely absent. 
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46. Lastena lata (Rafinesque). 

Very few examples seen in addition to those enumerated in the table. Mr. Boepple 
obtained it at Burnside, Albany Landing, and Cloyds. Its apparent scarcity is due 
in part to its habits. It can not be caught on the crowfoot hook, but must be obtained 
by wading, and is best secured when the water is low and clear. The species appears 
to prefer gravel bars with a rather swift current. The shell is beautifully polished 
and rayed, and is very thin, cracking easily when exposed to the air. Our examples 
are rather badly eroded. 


47. Anodontoides ferussacianus (Lea). 
Rare; only a few specimens found. A thin, fragile Anodonta-like shell of no com- 
mercial value. 


48. Pegias fabula (Lea). 

A rare species of which we found only two living and four dead specimens in the 
Rock Castle River near Livingston, Ky. They are quite small, the smallest measur- 
ing 22.7 mm. long, 15.5 mm. high, and 11 mm. in diameter, and the largest 31 mm. 
long, 20 mm. high, and 14 mm. in diameter. In their perfect condition these must 
be very attractive little shells, but our specimens are very badly eroded. 


49. Symphynota costata (Rafinesque). Fluted shell. 

Occasional in the upper Cumberland from the falls down to the foot of Gowers 
Island. Occurs typically in moderately small streams and appears to be entirely 
absent from the lower stretches of the Cumberland. It is rather common in the 
various tributaries. The Stones River shells were exceptionally thick and heavy, 
and bore a goodly number of dead or soft. pearls. 

On account of its yellow nacre and tendency to crack this species is of no use in the 
manufacture of buttons. 

Several of our specimens have numerous deep wrinkles extending ventrally over 
the posterior half of the disk. One is unusually shortened, truncate posteriorly and 
produced forward, and has well-marked rays, while another medium-sized shell from 
a mile below the falls is unusually elongate. 


50. Symphynota complanata (Barnes). White heel-splitter. © 

Rare; only two examples of this species were found in the entire Cumberland. 
The shells were small, thin, and badly stained. These were obtained on Red Rock 
bar below Clarksville. Fragments of large strong shells were found in the Harpeth 
River. This species thrives in a muddy bottom and is often found in sloughs. Under 
especially favorable conditions it produces a fairly thick large shell which furnishes 
usable button material, but the Cumberland shells of this species have no value. 


51. Alasmidonta minor Lea. 

Confined to the upper river and tributaries. So far as our experience goes, this 
species is found typically in small streams, living in the sand between rocks. It may 
live along the border of large streams, but on account of its small size would be easily 
overlooked. Most of the specimens found had been killed by muskrats. The shells 
were all badly eroded and so deeply stained that the characteristic rays were ob- 
scured and the nacre rather badly stained. 

This species is always too small to have any commercial value. Our smallest 
example measures 17 mm. long, 11 mm. wide, and 6 mm. in diameter, and our largest, 
45 mm. long, 28 mm. wide, and 18 mm. in diameter. 

This species closely resembles A. calceola, a better known and more widely dis- 
tributed species, but has a heavier shell and teeth and darker epidermis, and is some- 
what flatter and longer. 


56 MUSSELS OF CUMBERLAND RIVER AND TRIBUTARIES. 


52. Alasmidonta truncata B. H. Wright. Elk-toe. 

This is not a common mussel in the Cumberland and is, generally speaking, a spe- 
cies of rather small streams and the upper courses of larger rivers. All the shells 
found were dwarfed, very thin and eroded, and with the epidermis rather badly 
stained. 

When well developed this is an attractive shell, but it is always too thin and fragile 
to have any commercial value. 

According to Mr. Bryant Walker, there is no difference between this and A. margi- 
nata Say, and our thin dwarf specimens lend probability to this view. As we have 
seen but few marginata we have no means of comparing them. As Simpson has sepa- 
rated the two forms, however, and ours are within the geographic range of truncata, 
we retain for the present Simpson’s name. 


58. Margaritana monodonta (Say). Spectacle case. 

Occasional from Snows Island, where we first encountered it, as far down as Dover 
and perhaps beyond. The shells are fragile and break and crack easily, and disap- 
pear soon after dying. The species has no commercial value. 


54. Unio gibbosus Barnes. Lady-finger; spike. 

Unlike Unio crassidens this species is not especially abundant in the Cumberland. 
Though distributed througheut the entire length of the river, at many stations only 
a half dozen specimens were found, and nowhere did it rise above 4 per cent of the 
entire catch. In the Cumberland above the falls it is about the only species found. 
In the Clear Fork at Jellico, Tenn., and Savoy, Ky., it was abundant, forming about 
90 per cent or more of the entire mussel population, and numerous dead shells recently 
killed by muskrats were found along shore and at the base of the water-willows. 

These Clear Fork examples were all small dwarf shells with a rather pale nacre. 
They approach a well-marked form found in Green River, Ky., and other southern 
streams. The Clear Fork flows through sandy and shaly country and the water may 
be too deficient in lime to promote good shell growth. Immediately below the falls 
we encountered the normal full-grown form which is the one of the main river. 

Gravid examples of this species were found during the entire summer. 


55. Unio crassidens Lamarck. Elephant-ear. 

Exceedingly abundant, especially in the upper part of the river. It is a species of 
large streams, and we did not find it in any of the tributaries nor above the falls. In 
the upper part of the river this shell is a decided nuisance, forming a large part of the 
clammer’s catch, taking much of his time and labor and yielding little in return. It 
is generally known as the ‘‘pink,’’ and clammers, on their prospecting cruises, note 
down the percentage of ‘‘pinks” and ‘‘whites,’’ from which to judge the value of a 
bed. It is the great abundance of this species that makes the section of river from 
Burnside to Celina unprofitable clamming, and the problem of making this stretch a 
valuable clamming ground consists as much in the reduction of this species as in the 
increase of valuable kinds. 

U. crassidens exhibits considerable modification as one ascends the Cumberland. 
In the lower stretches of the river most of the shells are the rather elongate form, 
which seems to be most common the country over. As one advances upstream these 
elongate shells gradually give way to a short and chunky variety. 

The shells from Half Pone bar and a few from Mill Springs and Salt Lick bar show 
rather well-marked rays; most of the others are rayless. 

Occasionally shells with the nage very pale or almost white are found. These are 
called ‘‘white-pinks” and are acceptable to the buyer. Even the more or less 
markedly pink ones are beginning to be used, but there is little demand for them and 
they always bring a rather low price. The shells work up exceptionally well, being 
soft and free from grit. 
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While at Clarksville we were informed that the superintendent of one of the smelting 
furnaces along the river had been trying cull shells as a flux and found them satisfactory. 
It is doubtful whether this utilization, however, will make an important market for 
them. 


56. Pleurobema clava (Lamarck). Club-shell. 

Generally rare, and not found at all below Burnside. The shells are all badly 
eroded and discolored; one of them is unusually elongate, and several show a rather 
well-marked, broad and shallow furrow in front of the posterior ridge. We have 
usually found this species most abundant in small streams, and this may explain its 
absence from the greater part of the Cumberland. It isa rather handsome shell but 
too small to have any commercial value. 


57. Pleurobema crudum (Lea). 

This species does not appear to be common or widely distributed. All our examples 
are rather small shells, somewhat resembling a much-flattened Quadrula subrotunda, 
but with the epidermis of a brighter yellow and the rays quite distinct, well defined, 
and broken up into blotches. 


58. Pleurobema xsopus (Green). Bullhead. 

We did not see many examples of this species in the Cumberland, but it is common 
enough to be well known among the clammers. In the upper Mississippi it is called 
‘‘bullhead ” or ‘‘sheepnose,’’ and is used in button manufacture, although it is ranked 
as a rather low-grade shell on account of its brittleness. In the Cumberland it is so 
hard and flinty that no attempt at all is made to cut it asit breaks saws. The clammers 
call it ‘‘clear profit” because they are ‘“‘the only ones who get anything out of it.” 
A small example obtained at Half Pone bar was of a beautiful yellow color; the older 
ones are brown. 

The systematic position of this species is in doubt. It seems to stand between 
Quadrula and Pleurobema. Simpson 4 was not certain as to where to place it, having 
seen only one example gravid, and it with the gills partly filled. At the biological 
station at Fairport one was found with only the inner gills filled with glochidia and 
another with all four. Sterki® has found glochidia in all four gills. Usually, how- 
ever, only the outer gills are used as a marsupium. 


59. Quadrula tritogonia (Barnes). Buckhorn; pistol grip. 

This is the Tritogonia tuberculata of Simpson’s Synopsis. At the time the Synopsis 
was written the gravid female was not known. The shell stood pretty much by itself, 
and Mr. Simpson, who was struck by certain peculiar features, especially the note- 
worthy difference between the male and female shells, formed a separate genus for it. 
Since the discovery by various students that it bears young in all four gills, there is a 
general tendency to place it in the genus Quadrula, and Dr. Ortmann, who was the first 
to propose the shift, suggested the name given above. The species is quite aberrant; 
none of the other Quadrulas resemble it very closely, the nearest approach being some 
of the elongate Quadrulas such as cylindrica, especially the rough subspecies sétrigillata 
or Quadrula trapezoides from the south. The marked difference between the males 
and females is unique among any related forms and entitles it at least to subgeneric 
rank. 

This species is not rare in the Cumberland and was obtained in small numbers at 
most of the stations from the falls down to Dover. Our specimens are mostly of 
medium size and a number have the nacre rather badly stained. They exhibit 
but little variation among themselves or from the form as generally known. The 
nacre of all but two is white; in these two, obtained near Clarksville, it is pink. 


a Synopsis of the Naiades, Proceedings of United States National Museum, vol. xxu_ p. 745 and 764. 
> According to Ortmann, Nautilus, vol. xx, no. 10 Feb., 1909, p. 100. 
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Where it attains its best development, the buckhorn is an excellent button shell, 
indeed one of the best. It does not find the most favorable conditions for growth and 
development in the Cumberland, however. It is not as yet amenable to propaga- 
tion on a large scale, as it is but rarely that one finds gravid examples. 


60. Quadrula perplicata (Conrad). 

The plicate Quadrulas of the Cumberland, especially the middle portion of the 
river, are rather peculiar shells, lying somewhere between typical plicata and undu- 
lata. The beaks are too low and flattened for plicata and the shells are too heavy 
and a trifle too inflated for wndulata. A marked feature about them, in addition to 
their general rotundity of outline, is the fact that they usually taper to a point posteri 
orly. The clammers call them the ‘‘round-lake,’’ and say that in proper conditions 
they are good pearl bearers. The folds are few and gently rounded. Mr. Bryant 
Walker, who examined them, is of the opinion that they are perplicata. We obtained 
some good specimens at Meeks Spring bar. Our largest measures 119 mm. long, 86 
mm. high, and 56 mm. in diameter. At Half Pone bar a particularly interesting and 
instructive lot of young shells were obtained. These are inflated and rotund, 
approaching a spherical form with a greenish epidermis. Though quite small, they 
are so worn at the umbones that they look like old shells and no beak sculpture is 
shown. The smallest measures 17 mm. long, 15 mm. high, and 10 mm. in diameter. 
Farther up the river, at Cloyds Landing, this shell approaches undulata, while in 
Stones River, near Murfreesboro, the real undulata is found. 

The shells are thick, solid, and heavy, but the nacre is spotted and they form rather 
poor button material. If they could be obtained free from spots, they would have a 
good market value. 


61. Quadrula undulata (Barnes). Three-ridge or blue-point. 

Beautiful examples of this species are common in the West Fork of Stones River 
near Murfreesboro, Tenn. It is also found in the East Fork near Walterhill. The 
young examples are yellowish brown, well compressed, and entirely free from erosion, 
so that the umbones show the sculpture very plainly. This consists of four or five 
high, coarse ridges, the first-formed ones crescentic, the older ones gradually vanishing 
backward until the last one is a short, low tubercle. The undulations are deep and 
crossed by numerous small furrows. A noteworthy feature of these shells is the great 
distance of the pallial line from the margin. The shells are somewhat spotted, but 
the spots are small and they would yield a fair amount of good button material. 


62. Quadrula heros (Say). Washboard. 

This is a species of large rivers. It isnot found in the upper part of the Cumberland, 
but is abundant in the lower river. The first we saw was at the Mill Springs bar. 

This species bears the largest and heaviest shell of the North American Unionide. 
It becomes rather large in the Cumberland, but not as immense as in the Wabash and 
some parts of the upper Mississippi. Our largest shell measures 162.8 by 115 by 62.4 
mm. Our collection exhibits little variation. From the unusually large number of 
small examples seen it appears that the species is exceptionally prolific in the Cum- 
berland, especially about Half Pone bar and Owl Hollow bar above Clarksville. 
All our examples are somewhat eroded at the umbones, but only two or three badly. 
The young examples are noteworthy for having the finely waved broken sculptures, 
characteristic of the umbones of the older specimens, over the entire disk and the 
plications rudimentary or only faintly developed, so that they do not closely resemble 
the old. 

We found no gravid examples. They are indeed very rarely found, and nothing 
is known at present about its spawning habits or as to what fish acts as host to the 
embryos.@ 


a Since the above was written investigators at the Biological Laboratory at Fairport have thrown 
considerable light on te breeding habits, hosts, etc., of this species. 
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In some rivers, as parts of the Illinois, this shell does not become stained early, 
and the younger shells furnish excellent button material. For the common run of 
buttons this shell is becoming one of the most important species, as its large size and 
expanse allows it to be worked up readily into buttons of various sizes, and the stains 
can be bleached out or the buttons ‘‘smoked” or artificially dyed. In the Cumber- 
land the nacre becomes badly stained, even when the shell is quite small, and the 
washboards are always sorted out and sold separately as low-grade shells, bringing 
but $2 to $5 per ton when first-grade shells are bringing $6 to $8. 

But few parasites were found, and we have as yet no clue to the cause of the dis- 
colored spots on the nacre. These spots are usually circular in outline and frequently 
have what appears to be a foreign body in a small raised pustule at the center. The 
freshér stains, or those near the surface, do not really permeate the nacre, but are 
composed of a flat hornlike skin overlying it and can be softened by acids and scraped 
away from the unstained shell beneath. The older, duller stains are doubtless the 
same thing covered by layers of nacre. 

Many of our specimens are interesting as showing With unusual clearness the path, 
during growth, of the posterior adductor muscle scar, the anterior border of which is 
dimly defined, while straight converging lines from the dorsal and ventral borders 
of the scar lead up into the umbonal cavity. One of our specimens has a pinkish 
nacre. 


63. Quadrula cylindrica (Say). Rabbit’s-foot. 

Occasional to abundant in the upper part of the river. On account of its narrow 
cylindrical shape it is of little value for buttons; the nacre, moreover, is frequently 
diseased and stained. The flesh is usually orange yellow and the gills, when filled 
with glochidia, markedly so. Some of our examples are well covered with small 
tubercules over the anterior portion of the disk, approaching the subspecies strigillata, 

This is a rather active species, the most active of the Quadrulas. Its elongate form, 
in which it differs markedly from its nearest relative, metanevra, and indeed from all 
Quadrulas in general, may be an adaptation to an active life. 


64. Quadrula metanevra (Rafinesque). Monkey-face. 

This well-known button species is fairly common. A few were to be found at nearly 
every station, clam pile, or mussel bed. It was not abundant enough, however, to 
form more than a sprinkling among the shell piles, and it cuts a rather small figure in 
the button industry of the Cumberland. On account of its luster and solidity it is 
very acceptable to the manufacturers. It would not be worth propagating, however, 
as there are plenty of better species. We found one example of this species gravid on 
the last of May. 


65. Quadrula tuberosa (Lea). 

Rare and collected only in the upper river. In the autum of 1910 Mr. Boepple 
obtained it at Sloans Shoals in the South Fork near Burnside, at Selfs Bar, and at 
Cloyds Landing. 


66. Quadrula fragosa Conrad. 

This species is occasional, and in some places abundant, in the lower Cumberland. 
It does not appear to “‘bite” readily on the crowfoot hook and the few examples 
taken by clammers are apparently no indication of its abundance. Small mussels 
of this species are a favorite food of the muskrat. Of a large pile of shells cleaned 
out by these rodents near Meeks Spring Bar, nearly all were this species and Obliquaria 
refleca, although other mussels appeared to be common in the vicinity. 

This species is very similar to Quadrula lachrymosa (Lea) and the differences between 
the two are difficult to express either by description or figure. It is somewhat more 
square-cornered, more inflated, and the tubercles on the posterior slope are more 
markedly arranged in rows, forming cost. This species does not become as large as 
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Q. lachrymosa and is of little commercial value. We found gravid examples. below 
Kuttawa May 17 and at the foot of Dover Island May 29. All four gills serve as 
marsupia and are thick and pad-like. 


67. Quadrula pustulosa (Lea). Warty-back. 

Common throughout the entire length of the river. Our shells exhibit a marked 
uniformity in general appearance, being rather inflated with only a moderate num- 
ber of low tubercles. A few shells found a mile below Cumberland Falls are almost 
entirely smooth. With the exception of the Half Pone Bar specimens most of the 
shells have a eloth-like epidermis. 

The warty-backs of the Cumberland are as a rule rather undersized, and their 
inflated form is something of a disadvantage, so that they are not as valuable as in 
some other streams. 


68. Quadrula cooperiana (Lea). Cumberland pigtoe. 

Not rare in the Cumberland. The proportions of the shell vary considerably, some 
being higher than long and others longer than high. The older examples are gen- 
erally more elongate than the younger. The shells also vary somewhat as regards 
degree of inflation. One of the young shells has the epidermis faintly rayed, the 
others are eradiate. Three of the shells have the epidermis polished and shining; 
in the others it is dull. The nacre is sometimes a pale suffused pink within the 
pallial line, but in the majority of cases it is pure white. This is regarded as a very 
fair button shell. In appearance it lies intermediate between pustulosa and grani-_ 
fera. From granifera it can always be distinguished by the color of its nacre. It is 
usually longer and flatter than pustulosa, and there are peculiarities of epidermis, 
disposition of pustules, and shape of teeth that taken together help to separate them. 
They can always be separated if in the flesh, as cooperiana always has an orange- 
yellow flesh. The ova which fill the gills are bright yellow. 

We found only two examples gravid, early in June. The developing ova were 
borne in the outer gills and gave it a sulphur-yellow color. 

Dr. Ortmann removes this species from the genus Quadrula and places it in Pleu- 
robema; he remarks that it is closely related to P. xsopus. We are rather favorably 
inclined to this view, but in view of the fact that these two genera need a thorough 
revision and may possibly run into each other we prefer at present to leave it where 
Simpson placed it, among shells that it strongly resembles. 


69. Quadrula rubignosa (Lea). Wabash pigtoe. 

This species was found nowhere except in the East Fork of Stones River at Walter- 
hill, Tenn. The shells show very little difference in general appearance, except 
that in the smallest the posterior ridge is poorly defined, and one of the medium- 
sized examples is somewhat more rounded, and has a lower posterior ridge. Large 
examples of this species make a moderately good button shell. 


70. Quadrula undata (Barnes). Pigtoe. 

This, as Bryant Walker has shown, is the proper name for the Quadrula trigona 
(Lea) of Simpson’s Synopsis. Ortmann ® regards it asa subspecies of Q. rubiginosa. 
Though we have observed great variation in this shell, we have never seen any transi- 
tion forms between the two species. It is rare in the Cumberland and the shells 
are rather small, measuring about 45 mm. long, 43 mm. high, and 25.7 mm. in diameter. 
The epidermis is clothlike and finely striate. The flesh is orange, in which respect 
it approaches rubiginosa. 

An example procured at Linton, Ky., had a dorsal baroque, and the mantle con- 
tained 4 marginal distomid cysts, a parasite which is especially frequent in this species. 


@ Nautilus. b Nautilus, vol. XXi11, no. 9, Feb., 1910, p. 116. 
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Where the pigtoe is found in abundance, as in some parts of the upper Mississippi, 
it is used quite extensively in the manufacture of buttons. It yields only a few 
blanks per shell, however, and would not be a desirable species to propagate. 


71. Quadrula obliqua (Lemarck). Ohio River pigtoe. 

This is the most abundant, and, on this account, the most important, commercial 
species in the river, especially in the central portion, where it greatly exceeds any 
other species in number. 

The Ohio River pigtoe is a very good button shell. It is inferior to the niggerhead, 
both in luster and form, the sulcus on the side and the thinning out at the tip making 
it of unequal thickness; but, with the exception of the niggerhead, it is one of the 
best species. 

It is a rather prolific breeder. We found more gravid specimens of this than of 
any other species. The height of the spawning season is during the latter half of 
May and the earlier half of June. Occasional examples, however, may be found 
during the entire summer. Of five examined at Beasleys Shoals August 9, four 
were gravid. The portion of the gills used as marsupia varies greatly in different 
examples; it may depend upon the amount of ova fertilized and upon the age of 
the mussel. In some of the mussels the lower half of the outer gills are filled; in 
other cases the entire outer gills and quite frequently all four gills. Occasionally 
three gills, the two outer and one of the inner, contain eggs or young. There are 
no well- ered sulci between the conglutinates, which are rather thin and flat, 
resembling the seed of the green cucumber in general appearance. They are peculiar 
in that, when viewed from the side, they present a wavy appearance. This, so far 
as we know, is found only in the present species and enables one to distinguish the 
conglutinates even when found free from the animal. The wavy appearance is due 
to little pits in the anterior and posterior faces. A conglutinate of this species was 
found lying on the gravel bar in shallow water at Half Pone Bar June 16; the species 
was therefore spawning at that date. 

Dr. Ortmann has removed this species from the genus Quadrula and placed it in 
Pleurobema. All the examples he had examined up to that time had glochidia in 
the outer gills only. According to the data given above, its transfer to Plewrobema 
seems hardly advisable until the whole group is more thoroughly revised. 


72. Quadrula coccinea (Conrad). 

What appears to be an oblique form of Quadrula coccinea occurs rather frequently 
in the Big South Fork opposite Parkers Lake Station. Similar forms occur in the 
upper Cumberland down as far as Tear-coat Bar. In the main river these forms 
run into others in inextricable confusion, and nothing definite can be said about 
this species from the material at hand. 

Dr. Ortmann is of the opinion that Quadrula coccinea is a variety of Q. obliqua. 
In some of the northern rivers it seems to be a fairly constant and well-defined form, 


73. Quadrula solida (Lea). 

Only occasional. We obtained a few, principally at Indian Creek Bar. The 
shells were not typical and differed considerably from those found in the upper Mis- 
sissippi. The sulcus is very faint, and the nacre is not white but varies from pale 
rosy to purplish red. 


74. Quadrula plena (Lea). 

This appears to be a rare species in the Cumberland, and we obtained only a few 
scattered shells. They are all small and resemble very closely a much-shortened 
@. obliqua, the compressed posterior portion being very short and the height of the 
shell being very great, considerably exceeding the length. The nacre is pale rosy. 

Mr. Boepple obtained this species in 1910 from Fords Island down to Martinsburg 
in the upper part of the river. 
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75. Quadrula pyramidata (Lea). 

Rare; we obtained a few examples in the vicinity of Mill Springs Bar. Our speci- 
mens have a broad furrow on the posterior half of the shell and differ from Q. obliqua, 
which they otherwise much resemble, by the umbones projecting far forward. They 
agree quite closely with Conrad’s figure and description® of Unio mytiloides which 
Simpson regards as a synonym, except that the epidermis of our shells is black rather 
than brown and umbones are badly eroded. 

This is a very perplexing species. The extreme form, which, if it were only con- 
stant, would represent a very well marked and easily recognizable species, resembles 
an immensely overgrown Pleurobema clava in general appearance. Such specimens 
are rare; we have a few in the Washington collection. Our shells represent a sort 
of intermediate form between that and Quadrula obliqua. 

Mr. Boepple obtained examples from several stations in the upper river, to which 
portion it is apparently pretty well confined. 


76. Quadrula subrotunda (Lea). 

The young of this species have a general resemblance to Quadrula ebena, the 
niggerhead, but can be distinguished by their polished epidermis and broken rays 
near the umbones. We obtained only a few examples of these easily recognized 
shells. 

What is probably the adult of this species is occasional through the length of the 
river. We have not been able satisfactorily to connect the small shells with the large 
ones through a perfectly unbroken series, but up to the present can think of no better 
disposition to make of them. They have a black epidermis, with the umbones 
generally more or less eroded, and very much resemble an elongated ebena. These 
large shells are fairly common in the upper stretches of the river. A peculiarity of the 
old mussel is the rich orange color of the soft parts. At the blank factory at Clarksville 
they are known as the “‘long solid” and are regarded as one of the best button species 
of the river. None were found gravid. If they were to prove amenable to propa- 
gation, they might be profitable to plant in the upper. part of the river and in similar 
situations where ebena would not thrive. 


77. Quadrula ebena (Lea). Niggerhead. 

This important commercial species, which is generally regarded as the producer 
of the most valuable shell for the manufacture of buttons, is absent in the upper Cum- 
berland, and is abundant enough to be of considerable commercial importance only in 
the lower stretches of the river. 

The niggerhead is a deep-water shell and is rarely found in small rivers, or in such 
mussel beds as are found in shallow water. It seems in general to prefer mud to sand 
and gravel, and the percentage collected depends much upon the methods of collect- 
ing. Work in deep water will bring to light a larger percentage than wading or gath- 
ering by hand or a rake. 

The breeding season in the Cumberland begins in May and extends through the 
greater part of June, perhaps longer. In this species the condition of the development 
of the young can be roughly estimated by the appearance of the gill. When the ova 
pass down into the gill they are at first red, or carmine, probably because of an abund- 
ance of food material; as the glochidia develop they gradually fade out until the gills 
of a fully ripe niggerhead are of a dirty white color. 

There is not much variation in shape among the shells, some being elongate and 
others more rounded than the average. The shells show very little erosion, and the 
young exhibit the peculiar white patch near the umbone, as has been fully described 
by Lea. The nacre is rather frequently stained brown, and nearly all lack uniformity 
in thickness, the shell thinning out somewhat abruptly a little behind the middle of 


@ Conrad, Monograph, p. 41, pl. XxX, 
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the ventral margin, leaving thin tips. The shell is easily distinguished from any 
other species in the river except from old examples of Q. subrotunda, which are always 
more elongate and always have yellow flesh. 

Q. ebena would probably thrive only in the lower parts of the river, although when 
the propagation of this species becomes feasible it may be worth trying in the upper 
river. 


78. Quadrula tuberculata Rafinesque. Purple warty-back. 

A careful study of our material, as well as of the evidence at hand from the literature, 
convinces us that Q. granifera and Q. tuberculata, though quite markedly distinct in 
typical cases, are really connected by intermediate forms. In some rivers, like the 
Tippecanoe at Delong, Ind., only strongly marked tuberculata are found. In others, 
like the Mississippi about Fairport, Iowa, only well-marked granifera are found. 
In such streams or portions of streams as contain both species they are indistinguish- 
able, or so connected by intergrades that no clear line of demarcation can be drawn 
between them. In the Cumberland, the first shells seen, in the lower part of the 
river, were identified provisionally as granifera; as we ascended the river some doubts 
as to the species began to appear, while in the upper tributaries the shells were pretty 
clearly identified as twberculata. This naturally introduces the question as to influence 
of environment on shell form, which may be touched upon briefly here. 

The most striking and essential difference between tuberculata and granifera is one 
of degree of inflation, twberculata being a flat form and granifera much inflated. We 
have a number of cases among the Unionide where two otherwise similar shells are 
distinguished by this feature; among these are: Q. plicata, inflated, Q. undulata, 
compressed; D. dromas, inflated, D. caperatus, compressed. [From our experience 
we are inclined to believe that one usually finds the compressed species in small 
streams, while the more inflated forms are found in large rivers. Often when a main 
stream has plicata, the little tributaries will have undulata, especially if they are 
rather shallow and swift streams with gravel bottoms. The more compressed form is 
better adapted to plow into the gravel or crawl under rocks and hold its position in a 
swift current, where the inflated form would present too much surface to the force of 
the water. In the softer mud and weaker current of larger streams an inflated form 
would be advantageous, helping to buoy up the animal. 

To state the situation precisely as we have found it, if one takes one of the larger 
rivers from source to mouth, and finds both tuberculata and granifera or plicata and 
undulata in the stream, the compressed form is likely to be in the upper stretches of 
the river while it is a small swift stream, and the more inflated form farther down in 
the main body of the river where the bottom contains more mud and the current is 
slower. Extreme forms of either species, so far as we know, are never found in the 
same bed, but where both are represented the forms run together. 

The literature relating to granifera and tuberculata is exceedingly interesting, but 
too long to give in detail. To understand the present status of the group, however, it 
is necessary to state that Simpson in his Synopsis removed these two species from the 
Quadrula pustulosa group, where they had been previously placed, making of them 
the subgenus Rotundaria on the basis of a ‘“‘well-developed sulcus on the posterior 
slope and remarkable beak sculpture.”’ The beak sculpture is well marked on tuber- 
culata but not so well, or almost absent, on granifera. Ortmann, finding only the outer 
gills used as marsupia in twberculata, raised Rotundaria to generic rank. We have 
usually found only the outer gills of granifera at Fairport marsupial, although we have 
a record of one example with marsupia in all four gills. 

The species does not reach a very large size in the Cumberland. On account of 
its purple nacre it is of no value for buttons. 
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FISHES AND FISHING IN SUNAPEE LAKE. 


By Writitam CoNvERSE KENDALL, 
Scientific Assistant, United States Bureau of Fisheries. 


PHYSICAL CONDITIONS IN THE LAKE. 


Sunapee Lake is situated in the highlands of Sullivan County, 
New Hampshire, on the divide between the Merrimac and Connecticut 
River basins, at surface elevation of 1,091 feet above the level of the 
sea. It is surrounded by low mountains, highest on the west of the 
lake, the loftiest being Sunapee Mountain on the southwest side of the 
southern end, with its highest peak 2,743 feet above sea level. The 
lake is bordered at its northern half by the townships of New London 
on the east and Sunapee on the west, the dividing line between these 
running southward through the lake, and the latter extending to the 
upper end of ‘The Narrows,” a little over a mile farther south than 
New London. The remainder of the lake is comprised in the town- 
ship of Newbury. ‘The principal villages of post-office importance are 
Newbury, at the extreme lower end of the lake, and Sunapee Harbor, 
at the head of the outlet. The Claremont division of the Boston & 
Maine Railroad has an all-the-year station at Newbury and a summer 
station at Lake Sunapee, the steamboat landing being 1 mile distant 
on the west side of the lower end of the lake. 

A greater part of the shore is occupied by summer residences and 
hotels, and there are some considerable colonies or villages. 

Sunapee Lake is but a little over 8 miles long following the course 
of the lake (although it is reputed to be 9), and its greatest width 
from Soo-Nipi Park pier directly west to Russell Point, which marks 
the upper outer end of Sunapee Harbor, is 14 miles. 

From the mouth of King Hill Brook to “The Hedgehog,” just 
south of the entrance to Sunapee Harbor, in a slightly southward 
course, it is just about 14 miles, and disregarding the islands, from 
the mouth of Blodgett Brook in Blodgett Cove directly west to the 
head of Fishers Bay itis 1.8 miles. From Soo-Nipi Park pier shore 
end directly west to Boulders in Sunapee Harbor it is 2.1 miles, and 
continuing south to Sunapee Harbor landing it is six-tenths of a mile 
farther, but the distance by boat from Soo-nipi Park to Sunapee 
Harbor landing is 24 miles. From Hastings on the east side to head 
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of Gardner Bay (Scotts Cove) it is nearly 2 miles. From Georges 
Mills southwest to inner end of Herricks Cove, just below Lakeside, it 
is 2.3 miles in a direct line. 

Dunnings Point marks the western outer end of what might be 
considered a deep cove extending from the main lake northwestward 
to Georges Mills, a distance of 1.6 miles. Some seven-tenths of a mile 
below Dunnings Point is another point marking the upper or north 
side of the entrance to Jobs Creek, a narrow cove extending about 
seven-tenths of a mile inland northwestward, and only about one- 
tenth of a mile wide at the entrance, although widening up some at 
the inner end. 

Scotts Cove is a rather wide, deep bay. 

The lake may be considered to consist of two expansions connected 
by ‘The Narrows,” the larger one being the northern expansion and 
the smaller the southern. The narrowest part of ‘The Narrows” 
lies between Woodclyffe on the west side and Rowes Landing on the 
east, a distance of about three-tenths of a mile, and at a distance of 
about 24 miles from Newbury. 

The southern end of the northern expansion is somewhat broken 
up by islands of various sizes, the largest of which is Great Island, 
which limits the steamer channel on the west side. The island is 
nearly one-half mile long by two-tenths wide, its southern end only 
something less than two-tenths of a mile removed from the mainland 
on the east side of the lake. Fishers Bay, directly west of this island, 
is shallow, and the space between the island interrupted by reefs. 
The real northern expansion may be considered to lie at the north 
of Birch Point on the west and Echo Point (Cressy’s) on the south- 
east (the southern point of the outer end of Blodgetts Cove). Below 
The Narrows the widest part of the lake is between the outlet of 
Spectacle Pond (Sunapee Brook), a short distance above Edgemont, 
and the east shore, a distance of about nine-tenths of a mile. 

The shores of the southern expansion are mainly rocky on both 
sides, there being a small sand beach at Newbury and muddy shores 
for a short distance at the mouth of Sucker Brook in Fishers Bay.’ On 
the east side the water is rather shoal and strewn with bowlders and 
heaps of bowlders locally known as reefs. The west side is fairly 
deep except in coves. 

Above The Narrows, as previously mentioned, are a number of 
islands, and there are numerous bowlders and reefs of bowlders 
which probably were once small islands, with navigable passages 
among them. 

On the east side of the northern expansion are extensive sandy 
beaches, forming sandy shoals for considerable though varying dis- 
tances out into the lake, on the outer edge of which there is usually 
a rather abrupt descent into deep water. 
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The principal beaches, in order from the south northward, are: 
One extending from near Cressys Point on the south side of Blodgetts 
Cove to the mouth of Blodgett Brook and a little way on the north 
side of the cove. The shores are then rocky for about a mile to the 
‘Owls Nest,’’ just below the mouth of Pike Brook. Thence a beach 
extends to Hastings above Soo-Nipi Park with occasional short inter- 
ruptions of rocky shore, especially at points. From Hastings to 
Georges Mills the shores vary in character, but are mainly rocky with 
outlying shoal water with sandy bottom. 

The water on the west side of the expansion from below Dunnings 
Point at the entrance to Georges Mills Cove or Bay is comparatively 
deep and the shores are mainly rocky, as obtains even in some of the 
coves, such as Jobs Creek and Scotts Cove (Gardners Bay). 

A large cove known as Sunapee Harbor, previously mentioned, 
situated about two-thirds the distance, on the west shore, from New- 
bury to Georges Mills, is the immediate origin of Sugar River, the 
outlet of Sunapee Lake, which debouches into the Connecticut River 
near Acutneyville post office, in the township of Claremont. 

At the entrance to Sunapee Harbor are two or more rather extensive 
reefs of bowlders, contiguous to deep water, which were perhaps once 
islands. The most extensive one has more or less sand bottom mixed 
with the bowlders, and will be mentioned again in connection with 
the fish of the lake. 

Mr. Henry Allen Hancox, a civil engineer of Newbury, has thor- 
oughly sounded and accurately platted the depths of the whole 
southern expansion and up as far as the islands above The Narrows. 
Mr. Hancox kindly gave the writer a blue-print map from which the 
following data were obtained: 

The deepest water of the southern expansion covers an area of 
several acres, carrying from 65 to over 80 feet of water. It lies east 
of the mid-north and south line and is known as the Deep Waters 
Fishing Ground. The deepest water in The Narrows is about 41 
feet, at the northern entrance, ranging to 20 feet near the southern 
end mid line of the lake, just a little north of a line drawn east from 
Brightwood Landing. 

In the portion of the lake between The Narrows and the islands is 
generally deep water, which obtains to not a great distance from 
either shore, from about 30 to over 80 feet. 

Among the islands there are passages carrying from 10 to 30 feet 
of water. 

In the summer of 1910 the writer essayed to sound the northern ex- 
pansion above the islands, but abandoned the attempt owing to the 
unavoidable unreliability of the positions and the fact that Mr. Han- 
cox stated that he intended soon to complete this work by sounding 
and platting the remainder of the lake. 
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The few soundings taken by the writer, however, show that the 
deepest water is probably about in a line between “‘The Hedgehog”’ 
and ‘‘Owls Nest,’’ where the depth is something over 100 feet, vary- 
ing, of course, with the height of the lake. 

The white trout and salmon summer fishing grounds are contigu- 
ous to the deepest places in the lake, the principal ones being, from 
the north southward, Scotts Cove, The Hedgehog; off Birch Point, and 
Split Rock. 

At Scotts Cove the ground is but a short distance from the en- 
trance, where the depth is about 80 feet. At The Hedgehog the 
ground extends from not over 100 yards from shore out one-fourth 
of a mile or so, the depth varying from 60 to 90 feet or more. Off 
Birch Point the ground covers an area of 2 or 3 acres, perhaps, 
with a general depth of about 80 to 90 feet. At Split Rock, which 
is more restricted in area, not far from shore the depth is generally 
about 50 to 70 feet. 

As is usual with deep cold lakes with rocky shores, there is very 
little vegetation. On the sandy shoals there are patches of varying 
extent of chara, and it is on the chara bottom that black bass are 
caught when they are caught at all on the sandy bottoms. 

In protected localities, such as shallow coves, there is a more or 
less prolific growth of one or more species of pondweed, pipewort, 
etc. In the lagoonlike dead ‘water of the mouths of some of the 
brooks the purely aquatic vegetation consists mainly of bladder- 
wort, with some pondweed and bur-reed. 

The quicker portions of the larger brooks contain often prolific 
growths of moss (Fontinalis) and a good deal of water cress. 


TRIBUTARIES. 


The meagerness of the tributary water supply indicates that Suna- 
pee Lake must be to a large extent spring fed. There are no large 
inflowing streams. The largest is a brook entering the head of the 
lake at Georges Mills, which discharges the waters of Otter Pond and 
ponds connected with it. 

The streams of more or less importance on the east shore, enumer- 
ated in order from Georges Mills southward to Newbury are: Two 
very small brooks entering Herrick Cove, one above and one below 
Lakeside; a very small one a short distance above Hastings; King 
Hill Brook, entering the lake at Soo-Nipi Park; Pike Brook, a short 
distance below this; Blodgett Brook and Newbury Beach Brook. In 
the same order on the west side are: Jobs Creek Brook; a diminutive 
brooklet entering Scotts Cove; one entering the north side of Suna- 
pee Harbor; Sucker Brook, flowing into Fishers Bay; and Sunapee 
Mountain Brook, entering the lake above Edgemont. All are small 
brooks and some of them entirely dry during the summer, as they were 
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PLATE II. 


Fig. 1.—Upper bridge, above 
deadwater. 


Fig. 2.—Deadwater 


Fig. 3.—Mouth of brook. 


KING HILL BROOK, LATTER PART OF APRIL, 1910 
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in 1910 and 1911. In the spring there is sufficient water in some of 
those that later become dry to permit smelts to ascend, which they 
do in enormous numbers. 

All of these brooks were examined by the Bureau of Fisheries 
parties, but particular attention was paid to those which evidently 
had the most important bearing on the ecology of the lake, especially 
those which were natural trout brooks and have afforded in times past 
spawning grounds for trout, and still are the best smelt-breeding 
brooks, namely, King Hill, Pike, and Blodgett Brooks. These waters 
were studied very thoroughly in regard to their suitability for receiv- 
ing the plants of young salmonids, and Sunapee Mountain Brook also 
was examined. 

The ponds that empty their waters through Otter Brook into Suna- 
pee Lake are: Baptist Pond, of irregular triangular shape, the apex 
southeastward at the outlet, seven-tenths of a mile in greatest length 
and about four-tenths in greatest width. It empties into Otter Pond 
through a stream about eight-tenths of a mile in a straight line. A 
small pond (McAlvins), about three-twentieths by two-twentieths of 
a mile, lies at the northeastward of Baptist Pond about seven-tenths 
of a mile distant in a straight line, but the outlet connecting it with 
Baptist Pond is considerably longer, owing to its irregular course. 
Besides this outlet tributary to Baptist Pond, which has two or more 
branches, there is a bog stream with a small pondlike expansion flow- 
ing into the northwest angle of Baptist Pond. 

Star Lake, with two short inlets at its upper or northwestern end 
and a more considerable stream joining the lake near its southeastern 
outlet end, is situated at an altitude of 1,286 feet almost due north 
about 2 miles in a direct line from Otter Pond. It is about seven- 
tenths by five-twentieths of a mile in longest axes. Its outlet has 
numerous small branch brooks, and after flowing southeast a short 
distance turns southwestward, entering Otter Pond through a bog at 
its upper northwestern side. All of these are in the township of 
Springfield. 

Little Sunapee Lake (Twin Lakes) lies almost directly east of Otter 
Pond at an altitude of 1,217 feet, mostly in the township of New 
London, but a small portion being in Springfield. In a straight line 
from Otter Pond to the foot of the lake it is only eight-tenths of a 
mile, with a drop of 92 feet. This lake is really only one lake 
_ divided about midway by a long, narrow peninsula extending from 
the northward side nearly across the lake; whence ‘Twin Lakes.” 
The lake extends about 1.7 miles in northeasterly to southwesterly 
direction and is about seven-tenths of a mile wide along the previously 
mentioned peninsula to the opposite or south side of the lake. The 
lake is elliptical, though somewhat irregular in shape, disregarding the 
peninsula. Its principal inlet is Morgan Pond Brook, the headwaters 
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of which is Morgan Pond, about 24 miles in direct line north of Twin 
Lake. The brook flows almost directly east from Morgan Pond for a 
short distance, thence turns and flows in an irregular course, but 
generally southward. Morgan Pond, if it were not for coves, etc., 
would be practically circular in shape, about three-tenths of a mile in 
diameter. It is situated in the township of Springfield at an altitude 
of 464 feet above Twin Lakes, or 1,681 feet above sea level. 

About 1.1 miles in a straight line up Morgan Brook there is a small 
expansion into which flows a brook from the northwestward, at the 
head of which is a small irregular triangular pond, about seven- 
twentieths by four-twentieths of a mile in dimensions, the base of 
which is at the eastward and the outlet of which leaves the northern 
basal angle and flows a short distance northeastward before turning 
to the southwestward. In a straight line from Morgan Brook this 
pond is about six-tenths of a mile distant. 

Twin Lakes discharges its water westward into Otter Pond. Ina 
distance of four-tenths of a mile from Twin Lakes the stream has a fall 
of 49 feet, emptying into a small pond on an expansion of crescentic 
shape approximately four-tenths of a mile long, following the curve, 
and having an extreme width of one-tenth mile. In the remaining 
distance of three-tenths of a mile in a direct line northwestward to 
Otter Pond the fall is 43 feet. 

The small village of Otterville is situated near the expansion just 
mentioned. 

Otter Pond, at an elevation of 1,125 feet above the level of the sea, 
is situated two-tenths of a mile in a straight line from the extreme 
head of Sunapee Lake at Georges Mills, following the course of the 
outlet, which has a drop in that distance of 34 feet. The greatest 
descent is, however, in a much shorter distance, i. e., from the dam at 
Georges Mills. Otter Pond in its long axis extends 1.1 miles north- 
west to southeast, and disregarding the outlet cove about midway of 
its westward side is about one-half mile wide in the widest place. 
Outlet Cove, extending approximately east and west, is about two- 
tenths of a mile long. 

Near the entrance to the outlet cove in Otter Pond, in 18 feet of 
water, the temperature at bottom was 64°, at surface 67°. 

A very small brook at Georges Mills enters the little dead water 
into which Otter Brook flows a short distance northwestward of 
Otter Brook. It was dry August 1, 1911. The temperature on the 
same date at the mouth of Otter Brook was 67°. This small brook 
is shown in Hancox’s map as the outlet of Ledge Pond, but on the 
United States Geological Survey topographical map the principal 
outlet of the pond is Ledge Pond Brook, whose waters ultimately 
reach Sugar River through the outlet of Long Pond not far above 
Newport. On the same map, however, the previously mentioned 
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little brook is faintly indicated as taking its rise in the same pond. 
Ledge Pond is irregularly elliptical in shape, nearly four-fifths of a 
mile in length and seven-twentieths of a mile in greatest width. It 
contains a number of small islands and is at an elevation of 1,306 
feet above the sea. 

A small brook entering the east side of Georges Mills Bay was 
entirely dry on August 18, 1910. But in April it was frequented by 
smelts and many bushels were dipped there. It is formed by two 
branches with bottom of coarse rocks or small bowlders above a stone 
bridge a few yards from the lake. Below the bridge the water of 
the lake extended nearly to the bridge. The smelts were caught 
below the bridge, as it is narrow and afforded the most favorable 
location for dipping, and the brook above is bordered and overhung 
with a tangle of alders and clematis vines. 

The two brooks entering Herrick Cove seem to be fed by no per- 
manent springs and were practically dry in the summer. It could 
not be learned that smelts ascended either of them, and it is doubtful 
if they do in this rather shallow cove, as the mouths of the brooks 
are so far removed from deep water. 

King Hill Brook rises in the neighborhood of King Hill, from 
which it takes its name, and flows eastward through meadows and 
woodland and empties into Sunapee Lake at Soo-Nipi Park. Through- 
out its course the beds consist of sand and rocks. Here and there 
are deep pools with overhanging banks, long shallow expanses of 
sandy bottom, pebbly ripples, and bowlder-strewn reaches. In the 
lower part of its course to within a couple of hundred yards or so of 
the lake the country is entirely wooded, mainly with white and red 
pines with an admixture of various deciduous trees. Near the lake 
the brook is bordered by an alder growth for a short distance, thence 
sluggishly flows through a bushy and grassy boggy place, cleared 
somewhat, for the distance previously mentioned. Here the brook is 
much wider, some 40 or 50 feet, the bottom being composed of sand 
more or less covered with silt, sticks, and dead leaves. The en- 
trance to the lake, excepting during the high water of spring, is usu- 
ally obstructed by the sand beach, due to the prevailing westerly 
winds. 

This brook in the summer of 1910 was very low and in 1911 almost 
dry until the latter part of July, when some heavy rains raised the 
water. It is a spring-fed brook, but the springs are so few and small 
that they do not supply sufficient water to maintain a permanent 
flow in the brook, although there are always pools of tairly cool water 
in which trout, minnows, and suckers congregate during the hot dry 
summer months. While the ‘‘dead water” is never entirely dry in 
midsummer, it becomes so heated, lying open to the sun’s rays, that 
only such fishes as endure very warm water are found in it, and only 
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occasionally one of them. On September 14, 1910, in Soo-Nipi 
Park, the brook was entirely dry above the dead water except in a 
few isolated pools. On July 29, 1911, the brook was very much 
higher than usual. 

Pike Brook rises in Sutton about 2 miles in a straight line from 
Sunapee Lake. It is fed entirely by springs, seepage, surface water, 
and rainfall. At its upper end it is a mere rivulet lying through 
farm land, but the greater part of it flows through woodland and 
meadows. It empties into Sunapee Lake a few rods south of King 
Hul Brook at Soo-Nipi Park. It is evidently more copiously sup- 
plied by springs and seepage than is King Hill Brook, although about 
the same size, but perhaps longer. Yet in summer there are often 
places where the brook bed is dry; but the water evidently trickles 
through the sand and amongst the pebbles and rocks. At its lower 
end there is an extent of ‘‘dead water,’’ perhaps 300 or more yards 
long and 40 or 50 feet wide in places, with a sandy bottom, but its 
banks are wooded. In summer, like King Hill Brook, and for the 
same reason, the mouth is obstructed by sand. There are three 
rather extensive meadows in its course, separated from each other 
by short tracts of woodland. The first lies about eight-tenths of a 
mile in a direct line from Sunapee Lake, another some distance 
farther up, and the other not far from the head of the brook. The 
first one is the longest and in it are deep pools with sandy bottom; 
infact the bottom is sandy in the pools of all the meadows. The 
meadows are grassy with only occasional clumps of bushes on the 
brook’sbrim. Themostextensive woodland is below the first meadow, 
mainly in Soo-Nipi Park. Through the woodlands, while there are 
some small swampy areas, the brook flows mostly over a bed of 
sand and gravel and through reaches of bowlders. There are the 
usual long shallow and occasional deep pools, as well as ripples and 
miniature rapids, especially in high water. The brook in its quicker 
portions has an abundant growth of moss (Fontinalis), and water 
cress is common. 

In the dead water the vegetation consists mainly of bladderwort, 
floating bur-reed, yellow pond lilies, some water hemlock, and 
St. John’s-wort. The water of Pike Brook in the wooded sections is 
always cool, but in the open meadows it becomes rather warm in 
summer. 

Blodgett Brook is represented on the United States Geological 
Survey topographical map as a single brook having its source in Chalk 
Pond. Chalk Pond is situated in the township of Newbury, about 
2 miles in a direct line from Blodgetts Landing in a southeasterly 
direction, at an elevation above the sea of something over 1,200 feet. 
It is slightly and irregularly crescentic in shape, about four-tenths of 
a mile long by three-twentieths of a mile in greatest width. There are 
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Fig. 1—A woodland pool. 


Fig, 2.—Deadwater. 


PIKE BROOK, SPRING CONDITIONS, LAST OF APRIL, 1910. 


FISHES AND FISHING IN SUNAPEE LAKE. ie 


practically two small streams which unite just above the bridge not 
far from the lake at Blodgetts Landing. The north branch is locally 
known as ‘Big Brook” and the south branch as “Little Brook.” 
Big Brook is the outlet of Chalk Pond. Big Brook was explored 
only to the Newbury road, about seven-twentieths of a mile from the 
lake at its mouth, which is all the way through woodland, and some 
portions, especially a short distance below the road, are a tangle of 
alders and vines. This branch was explored two or more times, and 
there was always some water in the brook, even above the road, 
although it was dry in many places below during the summer. Below 
the road it is entirely a sandy, rocky, and gravelly bottomed brook to 
the bridge, not over 5 or 6 feet wide in any place, and in some places 
so narrow that it can be stepped across. This statement pertains to 
the summer conditions. In the spring there is a considerable body 
of water flowing in it, as was seen in April, 1910, and as evinced by the 
extent of the dry bed. While in the spring there seemed to be more: 
water flowing in it than in Pike Brook, due perhaps to the Chalk Pond 
Reservoir, in the summer Pike Brook carries far more water. 

About three-twentieths of a mile up this branch is an immense 
stone wall called “The dam,’ under which is a very small culvert, 
through which the small brook flows. Below and near the dam were 
moss-grown ledges over which earlier in the season must have been 
a forceful waterfall. 

Little Brook, which in the spring carries much less water than the 
other, appears to rise only a short distance from the Newbury road, 
in an open field. During the summer it has more water and there are 
deeper pools. It is evidently fed by more or larger springs. At its 
upper end it consisted of two short branches, one of which in mid- 
summer consisted of detached pools of spring water; the other was 
absolutely dry. The entire course of this branch from the fork just 
mentioned to its junction with Big Brook is through woodland, and 
it has a bottom of sand, gravel, and some bowlders, like Big Brook. 
Both branches naturally fluctuate in height of water with rainfall and 
dry weather. In both branches there are frequent pools that are 
never dry, and in both in a dry season there are portions of the bot- 
tom that are entirely dry at the surface, although water doubtless 
trickles through to some extent. The pools, however, in Little Brook 
are larger and deeper, and the temperature was constantly slightly 
lower than in Big Brook. 

The brooks, especially in the spring-fed pools, have a more uniform 
temperature throughout the year than the shallow water of the lake. 
In such a pool near the hatchery at Pike Brook on April 28 and August 
18 the temperature was 50° F., the highest point reached; on October 
15, 45°; and November 2, 40°, the lowest point reached, a range of 
10 degrees in about six months. The range of the temperature of the 


14 FISHES AND FISHING IN SUNAPEE LAKE. 


© 


lake water near shore from April 28 to August 18 of the same year was 
over 30°. 

The temperature of Pike Brook varied with the month and with the 
weather and according to the portion of the brook in which observa- 
tions were made. But there was no great range of temperature, either 
of that taken in the same place or different places during the season 
or in different localities in the brook during the same day. During the 
summer, aside from the spring pools, the coolest part of the brook gen- 
erally was where it flowed through the woods or Soo-Nipi Park, the 
warmest was in the dead water, and the next warmest in the meadows. 
On July 19 the shallow water of the first meadow registered 60° and 
at the bottom of a deep pool 59°. From just below the meadow, 
through the woods, excepting in spring-fed pools, down to Alaria 
Spring it was 58°; below this to and including a pool just above the 
dead water it was 57°. Durmg August there was not much change 
from this condition, never over 2°. On the 18th the brook was con- 
stantly 57° through the woods, excepting the spring pools and the 
water near them, down to the broad shallow pools below the hatchery, 
where it rose to 58°, and the pool just above the dead water, where on 
July 19 it registered 57°, the temperature was 59°. The spring-fed 
pool near the hatchery has been referred to a number of times. It is 
a pool about 3 feet deep during the summer, situated a little to one 
side of the main current of the brook, where the water is shallow. 
On August 18 the temperature, as before stated, was 50° and the 
brook in the main current close by the pool was 55°. On the same 
date the dead water about halfway of its length registered 66° at the 
surface and 63° at bottom in 2 feet of water. At the head of the 
dead water in about the same depth the temperature was 60°. 

Newbury Beach Brook is a small brook near the lake flowing 
through a small swamp. It does not seem to be a very desirable 
place in which to plant young salmonids. It was not learned that 
smelts ever ascend this brook. 

Sunapee Mountain stream consists of two branches, one flowing 
down the side of Sunapee Mountain, steep and rocky, the other the 
outlet of Spectacle Pond. There is always water in the brook and 
always trout, but sometimes the brook is so dry that the trout are 
confined in detached pools and even some of these pools dry up. On 
one visit early in July many trout were removed from the pools and 
placed in deeper water below, whence they could descend to the 
lake. On July 26 there was more water in the brook. 

Spectacle Pond is a small lake of very regular shore line, which 
greatly modifies its otherwise general triangular shape, about six- 
tenths of a mile from apex to base and eleven-twentieths in greatest 
width near the base, which is the southwestward end. The pond is 
situated in a direct line from the widest part of the corner expansion 
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of Sunapee Lake six-tenths of a mile to the westward, at an altitude 
of 1,113 feet, thus giving its outlet, which leaves Spectacle Pond from 
a deep cove at the eastern side of the apex of the triangle, flowing 
southwest and west, a fall of only 22 feet, passing through a practi- 
cally level country 

Mud Pond is practically a small diverticulum of Spectacle Pond. 
Sucker Brook entering Fishers Bay of Sunapee Lake is practically 
a bog brook throughout its extent. 

The brook at Sunapee Harbor is also a small brook flowing over a 
rocky bed, mostly through woodland, to a short dead water at the 
lake. The brook is ascended by smelts in the spring, but on August 
17, 1910, it was absolutely dry. 

Jobs Creek Brook is another inconsiderable rivulet flowing into 
Jobs Creek, entirely dry in the dry season. 

Sugar River, the outlet of Sunapee Lake, leaves the lake at Sunapee 
Harbor over a considerable descent formed by a natural steep ledge and 
bowlder fallandadam. Forsome distance below the mill and factory 
it is a ‘rocked up”’ or walled raceway, the bottom of which is com- 
posed of coarse gravel and blue clay. The water flows swiftly over a 
steep descent for perhaps one-fourth of a mile or more from the lake; 
at the foot of this passage the stream expands into a shallow muddy 
dead water about 40 feet wide, more or less, according to height of 
water. Below this the river was not examined. On July 22 the 
water was very low with no current below the race. Temperature, 
77° on July 27. The water was dirty, warm, and sluggish. In 
October the current was swift in the ‘‘race”’ and full of fine débris of 
various kinds. 

NATIVE FISHES. 


The fishes inhabiting Sunapee Lake and tributary waters prior to 
the fish cultural introductions, which began in 1867, so far as records 
thus far show, comprised an even dozen species. These are: Horn 
pout (Amewrus nebulosus); sucker (Catostomus commersonii); chub 
(Semotilus bullaris) ; blackspot chub (Semotilus atromaculatus) ; redfin 
(Notropis cornutus) ; black-nose dace (Rhinichthys atronasus) ; ‘‘native 
trout” (Salvelinus fontinalis) ; ‘white trout” (Salvelinus aureolus ®); 
eel (Anguilla rostrata) ; pickerel (Esox reticulatus) ; sunfish or “‘pump- 
kin seed”? (Lepomis auritus ©); perch (Perca flavescens). 

Of these, in the lake itself, only the horn pout, sucker, white trout, 
and sunfish seem to be at all common. In the brooks the trout and 

a For reasons set forth in this paper in connection with this species, it is assumed that it is native to the 
aa is probable that another species (Lepomis gibbosus) occurs in some ponds connected with the lake, 
and the writer has been informed that it has been found in the lake; but in his observations, covering two 
seasons, he has seen none. There are published statements that the little fresh-water sculpin or “miller’s 


thumb” (probably Cottus gracilis) was once common. It appears to be extinct now, or if present it is so 
scarce that none was observed in two seasons. 
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black-nose dace are quite plentiful, but the presence of the former is 
due mainly to fish culture. There seems to be a great scarcity of the 
cyprinid fishes. 

The pickerel is present in some numbers, but can not be called com- 
mon. In Forest and Stream of March 18, 1886, Dr. J. D. Quackenbos 
states that in Sunapee Lake all fish excepting the pickerel attain an 
unusual weight: ‘‘ Yellow perch, 2 pounds and upward; landlocked 
salmon, 12 pounds (seven years from the ovum); brook trout, 6 to 9 
pounds; black bass, the unprecedented weight of 74 pounds (2 pounds 
beyond the limit of the naturalist).” 

The scarcity of pickerel and other fishes may be due to a number of 
causes, such as unseasonable and over fishing, abundance of enemies, 
epidemics, scarcity of food, etc. Scarcity of food acts in two ways, 
i.e., death from starvation and cannibalism. The small size of pickerel 
or any other fish may be due to the same causes. Excessive and 
unseasonable fishing, especially ice fishing, removes the large fish, and 
without sufficient food no fish will attain a large size. The habits of 
the pickerel are such that they seldom take the fish into deep water 
where the smelts occur. 

The black bass and landlocked salmon were introduced fish, and 
Dr. Quackenbos’s statement was made a long time after the imtro- 
duction of smelts. The trout and perch are fish whose habits would 
take them where the smelts resort throughout the year. The large 
size of these fish, as well as of the salmon, can very well be ascribed 
to the smelt, and the cyprinids, which were doubtless once more com- 
mon. The black bass has been diminishing in size for a number of 
years, probably owing to the disappearance of its once more plentiful 
cyprinid food. That the pickerel did not and does not attain a large 
size is doubtless due to the same thing. 


INTRODUCED FISHES. 


With the characteristic zeal and enthusiasm of the early fish cul- 
turists, the commissioners of New Hampshire began introducing into 
various waters of the State all kinds of food and game fishes that 
could be secured. Sunapee Lake was one of the first to receive 
attention of this kind, and, in the light of our present knowledge, it 
is possibly a question whether this indiscriminate introduction of 
alien species into waters whose original forms were all that could be 
desired in food and game qualities was not a mistake. It was and 
still is often done at the urgent request or instigation of some influ- 
ential person or persons who have a commendable desire to improve 
the declining fishing but lack knowledge of the habits of the species 
proposed to be introduced and, consequently, of the possible results 
of the introduction. It has been, and still is, often the result that the 
remedy merely augmented the disease and the conditions became 
worse than before. 
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The writer is inclined to believe that where the trouble consists of 
diminishing numbers of native forms, the cause should be sought, as 
in the practice of medicine, and the malady treated accordingly. If 
a patient is suffering from loss of blood it is not wise to remove more 
blood or administer blood-destroying drugs. 

In the case of Sunapee Lake the fishing was on the decline and the 
main cause, in time at least, became apparent, i. e., too much or 
unseasonable fishing. A very potent method of exterminating trout 
is by fishing through the ice, but that method becomes practically 
innocuous compared with the practice of taking trout from their 
spawning grounds, and history tells us that both of these practices 
were not only indulged in but abused in highest degree 40 years ago 
and even later. 

The ‘‘native trout’’ once abounded in Sunapee Lake and attained 
alarge size. But while little fishing was done in the spring and sum- 
mer, it was a practice, not only of the inhabitants of the immediate 
shores but of those from distant towns, to repair to the brooks fre- 
quented by trout in the fall for spawning, and with dip nets and 
spears to catch the fish in great numbers. 

Fishing through the ice was also done constantly. It is the habit 
of trout to congregate during the winter in certain places affording 
them the proper winter conditions. The inhabitants in years gone by 
found these places and the knowledge was handed down from parents 
to children. Naturally it did not take many generations to ‘‘bleed”’ 
the lake very seriously. 

The cause being known, the remedy lay in combatting it and in the 
‘““mfusion of new blood;” in other words, in prohibiting destructive 
methods of fishing and in propagating the trout. This was finally 
attempted, but while the trout was continuously propagated to some 
extent, nonindigenous fishes were introduced now and then up to the 
present time, practically offsetting the benefit. 

The possible injurious effects of the introduction of nonindigenous 
fishes into a body of water may be brought about in at least two ways: 
First and chiefly, through the destruction of the native fishes by the 
introduced voracious forms, and second, but still important, the 
diminution of the food supply of the native forms by introduced 
species. 

The first-mentioned factor was undoubtedly, years ago, to some 
extent at least, active in Sunapee Lake through the introduction of 
landlocked salmon, and, according to some statements, possibly by 
black bass. If the black bass is absolved of that stigma it certainly 
may be indicted on the second count. 

The danger to the food supply of the fishes, however, was lessened 
by the wise introduction of smelt, which was the third species of non- 
native fish to be introduced. But this is claimed to have been detri- 
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mental to the fishing, many anglers averring that smelts afford such 
an abundant food supply that the game fish will not bite so readily 
and that the fly fishing has been ruined thereby. 

The following is a list of the nonindigenous fishes in the order of the 
dates of first introduction: 


Landlocked salmon, 1867. Loch Leven trout, 1888-9. 
Black bass, 1868. Brown trout, 1888-9 (?) 
Smelt, 1870. Rainbow trout, 1888-9. 
Whitefish, 1871. Chinook salmon, 1904. 
Wall-eyed pike, 1876. Grayling, 1906. 

Blueback trout, 1878. Silver salmon, 1909. 
Round whitefish, 1881 (?) Lake trout (?) @ 


Of these the whitefish,’ wall-eyed pike, blueback trout,° Loch 
Leven trout,? rainbow trout, silver salmon, and grayling have never 
been reported. 

Omitting those which have not been authentically recorded, the 
list of species inhabiting Sunapee Lake in greater or lesser numbers 
will comprise 16, as follows: Hornpout, sucker, chub, blackspot chub, 
redfin, blacknose dace, chinook salmon, landlocked salmon, brown or 
Loch Leven trout, common trout, white trout, eel, pickerel, sunfish, 
black bass, perch. The status of each of these will be discussed 
under their respective headings. 

There are various reasons why some of imtroduced species have 
never again been observed. The water may be unsuited to them, 
being too cold or too warm; there may be too many enemies, and the 
newcomers may have been all devoured by predaceous fishes; if they 
survive they may escape detection for a long time, or they may so 
closely resemble known species that they may not be recognized when 
caught. The latter is a very common occurrence, as evinced by the 
fact that when one of these forms has at last been recognized there 
were always those who remember to have caught one or more and to 
have thought them only variations of some known species. 


THE ENTIRE FISH FAUNA. 
Horneovut (Ameiurus nebulosus). 


The hornpout is the only representative of the catfish family in New 
England, where it seldom attains a weight of over a pound. In Suna- 
pee Lake it is said to be fairly common, and it seems to be indigenous. 


a There is no record of the introduction of this species, but some have been caught. Its occurrence is 
probably accidental, the young having become mixed with some other young salmonids. 

b There are some vague traditions of whitefish having been taken in the lakes, but apparently none is 
there now. They could possibly be there and not be detected, but, by the methods of still fishing as prac- 
ticed by the summer fishermen, if present, an occasional whitefish would probably be taken. 

c Assuming that the white trout is an indigenous species and not the result of the plants of bluebacks. 
This question is discussed in another place in this report. 

d “Loch Leven trout” of large size have been reported, but photograph and descriptions indicate that 
the supposed Loch Leven trout were brown trout. 
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It is occasionally caught by anglers while fishing for other fish in 
shallow water. 

The favorite habitat of this fish being in shallow, muddy waters, and 
it being only very occasionally found elsewhere, there is no likelihood 
that it does much, if any, direct harm to the more desirable fishes, 
although it is almost omnivorous. The fish most liable to the attacks 
of the marauding hornpouts is the black bass when spawning in the 
shallow water, but even then the bass probably can take care of its 
nest to a great extent. 

The only examples of this fish observed in the study of the lake were: 
On August 17, 1910, one about 10 inches long was caught off Cressy 
Point, and on August 17, 1911, the writer found in a ‘‘swash pool” 
near the mouth of Pike Brook eight young about 1} inches long, and 
some smaller ones were taken in a fyke net in Pike Brook near the 
mouth at the inner or dead-water edge of the beach. 


SucKER (Catostomus commersonit). 


The sucker is very common and attains a large size in Sunapee Lake. 

When the water is sufficiently high in the spring to allow the 
suckers to get into the brooks, they run in in considerable numbers 
to spawn, and at that time many are speared by the residents, who 
esteem them highly as food. The run is usually from the last part 
of April to some time in May. In 1910 a very few suckers ascended 
Pike Brook. Nothing was learned regarding their presence in other 
brooks. The first to appear in Pike Brook were 3 males, 121,16, and 
174 inches long, respectively, which were speared on the night of 
April 16. Only one was quite ripe. No more were seen in April, but 
there was a small run reported in May. 

The sucker deposits a large number of eggs and in the compara- 
tively safe spawning beds many hatch and the young gradually work 
down into the dead waters, where some of them linger all summer and 
perhaps longer. On October 23, 1910, two suckers, respectively 12 
and 14 inches long, were found in a pool in the beach at the mouth of 
Pike Brook. Their color was dark and brassy, indicating that they 
had probably come down from the dead water, and on November 3 a 
number from 5 to 14 inches long were taken with small trout that 
were descending from the brook into the lake. Some, however, while 
still quite young, enter the lake and occur in small schools along the 
shallow waters of the sandy beaches, and some may be hatched in the 
lake. 

In April, 1910, the young suckers observed in Pike Brook averaged 
about 3 inches in length. In the same brook and in Blodgetts Brook 
in August the fish ranged from 1} to 2 inches long. But about the 
middle of August a lot of only ? to 14 inches long were found in a pool 
in the beach left by the receding lake water. A small fyke net set at 
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the dead-water end of Pike Brook channel through the beach, about 
the same time, took a considerable number, many from 14 to 2 inches 
long, with some about 4 inches, which apparently had started for 
the lake. 

Other fishes, such as black bass, perch, and pickerel, feed upon the 
young suckers, but the adult sucker is, on the other hand, very 
destructive to the eggs of other fishes, especially such as spawn in 
the lake. Suckers are always present on the spawning ground of 
the white trout in the fall and are taken in gill nets set for this trout 
by the fish culturists in spawning time. Some ranging from 6 to 17 
inches were taken in the gill nets set for trout in shallow water near 
the mouth of Pike Brook. 


Cuus (Semotilus bullaris). 


The chub, here as in many other places known locally as dace, is 
the largest native species of the minnow family in eastern North 
America, in some waters attaining a weight of 2 or 3 pounds or more. 
It is also one of thecommonest fishes of the Eastern States, but does 
not seem to be abundant in Sunapee Lake. Chubs were frequently 
taken in the gill nets set for white trout and salmon during October 
and November. The only adult individuals observed were some 12 
and 13 inches long taken at that time, excepting one on August 18 
that had been caught by some men fishing at ‘‘the banks.” It was 
about 1 foot long and had red fins, which the men were using for 
bass bait. r 

Small chubs, in common with other small fishes of the family, are 
known as shiners and are esteemed as live bait. These occur in the 
brooks and were especially abundant in Pike Brook dead water. On 
August 18, 1910, a good many 24 to 23 inches long were taken with 
caddis larva bait at the lower end of the dead water. 

Now and then one was seen farther up the brook, even in quick 
water, and one about 2 inches long was observed in the cool spring 
pool near the hatchery, but they seem generally to affect the warmer 
waters. It is not known that the young chub leaves the brooks and 
dead waters at any particular time or under any special conditions, 
but on August 17 and 18, 1911, a few 3 and 4 inches long were taken 
with other small fishes at the dead water end of Pike Brook channel 
through the beach, which indicated that they were possibly attempt- 
ing to go to the lake. 

Although the chub has toothless jaws and tongue, it is carnivorous, 
subsisting upon insects and other fishes to a large extent. The writer 
has seen chubs feeding upon and has found them gorged with young 
pickerel 3 and 4 inches long. While the chub is more or less de- 
structive to other fishes and is, like the sucker, a spawn eater, it is 
too scarce now in Sunapee Lake to cause any alarm. 


U. S. B. F.—Doc. 783. PLATE IV. 


FIG. 1—MOUTH OF BLODGETT BROOK IN AUGUST. DEADWATER JUST BELOW BRIDGE. 


FIG. 2,—A CHUB’S NEST. PARTLY EXPOSED BY SUBSIDING WATERS. 


(Photograph by courtesy of Dr. Alfred T. Wilson.) 
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The chub is very interesting in the curious habit of the male in 
breeding season of heaping up pebbles, which it conveys in its mouth 
to the spot chosen for the ‘‘nest’”’ in which the female deposits her 
eggs. During the building usually no other fish is permitted to 
approach the nest, although in occasional instances one or more 
other males assist in the work of construction. The heap is often of 
remarkable size, especially in the waters of the far north, a cartload 
of pebbles composing it. The nests observed at Sunapee Lake were 
comparatively small, but the water having subsided they became 
quite conspicuous. On August 9, 1910, in the north branch of 
Blodgett Brook (‘Big Brook’) was found a chub’s nest about 4 feet 
in diameter, but only a few inches high. Some of the pebbles com- 
posing it would weigh perhaps one-fourth of a pound, the coarser 
ones being on the upstream side, owing, doubtless, to a strong current 
when the nest was built or afterwards. In fact the current may have 
demolished the nest, which hypothesis would account for the wide 
area and lowness of the heap. There were other smaller and higher 
nests farther down the brook, one of them under the bridge. They 
were all dry at this time. On August 18 a chub’s nest fully 5 feet in 
diameter and 1 foot high was found at the upper end of Pike Brook 
dead water. 


Buiackspot CHus (Semotilus atromaculatus). 


This chub is known in the Connecticut Lakes region as ‘‘mud 
chub.” It does not reach the size of the common chub, seldom, if 
ever, attaining more than 10 inches in length, and usually it is much 
smaller. 

It is much darker in coloration than the chub and may otherwise 
be distinguished from it by the black spot near the base of the front 
of the dorsal fin. Owing to its darker color it is not so useful as 
bait as is the common chub. It subsists largely upon aquatic larve 
of insects, insects that have fallen upon the water, and occasionally 
young fish. 

This chub is evidently not very common in Sunapee Lake or its 
tributaries, at least near the lake. The only specimen observed by 
the writer was collected in Pike Brook with smelts on the night of 
April 23, 1910. It was about 6 inches long. 

The blackspot chub also builds ‘‘nests” of pebbles, but the heaps 
are much smaller than those of the common chub. On August 18, 
at the upper end of Pike Brook dead water, was found a small heap 
of little pebbles, very probably the nest of this species. The heap 
was about 8 inches in diameter. 
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REDFIN (Notropis cornutus). 


The redfin, also known as redfin shiner and just shiner, reaches a 
length of 5 or 6 inches, but usually is not over 3 or 4 inches in length. 
The color of the pectoral fins and margins of the dorsal and anal of 
the male in breeding season gives it the name of ‘‘redfin,’”” and it is a 
most beautiful fish at this season, reflecting all the hues of the rain- 
bow. The red of the fins, however, often persists long after the 
breeding season. This fish is one of the most highly esteemed. live 
baits, but, like other cyprinids, seems not to be common in Sunapee 
Lake. 

The vertically elongated exposed portion of the scales of the body 
forward serve to distinguish this fish from all others of the family in 
New Hampshire. 

The breeding season of the redfin is in the spring or early summer. 
The precise time of its breeding in Sunapee Lake was not ascer- 
tained, but on April 16, 1910, a number about 3 inches long, two of 
them with red fins, were taken in Pike Brook. The species seems to 
be common in Pike Brook dead water throughout the summer. On 
August 19, 1910, several specimens 34 to 4 inches long were caught 
at the upper end of the dead water on caddis larva bait, and on 
August 19, 1911, several about 3 inches long were taken in the fyke 
net at the dead-water end of the channel through the beach. 


BLacKNOsE Dace (Rhinichthys atronasus). 


This is the smallest species of the minnow family found in this 
region. It is not commonly seen in the lake, but in brooks it is 
apparently abundant. It is easily recognized by the very fine, 
scarcely discernible scales and the intensely black stripe extending 
from the snout to base of the tail. It attains only 4 or 5 inches in 
length, and most of the individuals observed are somewhat smaller. 
It also is a good bait. 

It subsists mainly upon the aquatic larve of insects and small 
insects that fall upon the water. It affords food for trout to some 
extent, but in the brooks it occupies the warmer portions in summer, 
where the trout are not at that time found. 

Many from 14 to 3 inches long were observed in Pike Brook on 
April 15, 1910, and on July 19 and August 15 many were seen in the 
same brook in the lower meadow. 


PICKEREL (soz reticulatus). 


The pickerel is the only member of the pike family indigenous to 
New Hampshire waters. It is a well-known fish, by some highly 
esteemed, much maligned by others, being accused of all sorts of pis- 
civorous atrocities. There is scarcely a body of water in which trout 
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once lived and where pickerel now occurs that the depletion of the 
trout has not been ascribed to the pickerel. It undoubtedly eats 
other fishes, and there are few fishes that do not. But the habits of 
the pickerel are such that it is not nearly so detrimental to other fish 
life as some other species held in higher regard, and the pickerel in 
large bodies of water becomes still less harmful. It is not much of a 
wanderer. It does not rush about in marauding bands seeking what 
it may devour. It lies in wait and grabs what comes its way when 
it is inclined to feed, yet often schools of tempting shiners have been 
seen swimming unharmed in apparently dangerous proximity to big 
pickerels’ heads. Pickerel feeding will take any moving object 
within reach, young of their own kind not excepted. Young pickerel 
from 24 to 3 or 4 inches long at Sunapee Lake were found subsisting 
almost wholly upon the aquatic larvee of insects that occur so abun- 
dantly in the still or dead waters of the brooks. 

While usually inhabiting the shallow, weedy coves and bays in the 
warmer months, large pickerel are often found about rocky shores 
and in deeper water. In winter, too, they congregate in deeper 
water, and it is owing to this fact that fishing through the ice so often 
depletes a lake or pond of pickerel. 

The habit of pickerel of seeking shallow, weedy Hees is one which 
ordinarily makes for the safety of ae deeper and cooler water denizens, 
but in some lakes, Sunapee, for instance, it becomes to some extent 
a disadvantage. Such congenial pickerel haunts are the dead waters 
at the mouths of inflowing streams, which streams are often natural 
trout nurseries and are frequently used in planting trout and salmon. 
When the trout and salmon descend toward the lake they often have 
to run the gauntlet of the waiting maws of the pickerel and doubtless 
many have been destroyed in that way. 

The pickerel probably spawns in the dead waters of the brooks when 
possible, and the young remain in shallow water until they are of con- 
siderable size. While they are most frequently found in the shallowest 
waters and even some distance up the brooks, they probably seek 
these places mainly for self protection from other larger and voracious 
fishes rather than for food, which is more abundant in the still or 
dead waters. During 1910 and 1911 some young pickerel were seen 
throughout the season in Pike Brook dead water. In August the 
young were from 2% to 3} inches long and all at the upper end of the 
dead water or in a pool a short distance above the dead water. 

The smallest pickerel observed in the lake were two, each about 
10 inches long, seen at Newberry in shallow water on rocky bottom, 
October 18. Other pickerel observed were one of about 2 pounds 
caught by trolling in July near Blodgetts Landing and several in 
October and November, 13 to 16 inches long, taken in gill nets near the 
mouth of Pike Brook. A 13-inch fish caught near the mouth of Pike 
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Brook bore marks as though a mink had bitten it. Its stomach con- 
tained the tail end, including the anal fin, of a half digested sucker. 
Judging from the fragment, the sucker must have been about 6 inches 
long. 

The pickerel, however, while once quite abundant, is now compara- 
tively scarce, and therefore is almost a negligible factor in trout and 
salmon destruction in Sunapee Lake. The reasons for this are those 
that obtain in the cases of scarcity of fish of any kind in any fresh 
waters. The waters are not especially suited to pickerel. There has 
been an increase in numbers of some of its existing enemies, there 
has been a reenforcement of others, and the lake has been excessively 
fished at times particularly advantageous to such fishing. 


Ee. (Anguilla rostrata). 


The common eel does not seem to be very common in Sunapee 
Lake. It is so rarely taken by fishermen that but few know that it 
occurs there. It probably can now with great difficulty, if at all, 
gain access to the lake. The only one observed by the writer was 
caught on a ‘set line” with smelt bait at Curtis’s pier, April, 1910. 
It was 284 inches long. The stomach contained a lot of fine, brown, 
mud-like substance, the nature of which could not be determined. 

The eel is very destructive to fish, especially small ones, and fish 
eggs. It attacks and attaches itself to spawning fish caught in gill 
nets and burrows into the body, eating the ovaries and eggs. It is 
fortunately so scarce that 1t need not be feared for the damage that it 
otherwise might do. 


WHITEFISH (Coregonus clupeaformis). — 


The State report for 1871 says that 120,000 whitefish were hatched 
from eggs obtained at Missisquoi Bay, Lake Champlain, and planted 
in ‘‘Winnepiseogee”’ and Sunapee Lakes. The report for 1872 says 
that some 50,000 or 60,000 were hatched and the young divided be- . 
tween Winnipesaukee and Sunapee Lakes, and in 1873 it is reported 
that 150,000 were hatched and planted in the same lakes. 

The whitefish has not been recognized in Sunapee, and it is doubt- 
ful whether it occurs there, although it might escape notice for many 
years. It was not until about 1901 that it was discovered to exist 
in Sebago Lake, Me., where it seems as though it must be indigenous, 
as there are no records of its ever having been introduced. Since its 
discovery there a good many specimens have been taken and recog- 
nized. It is a somewhat laterally compressed fish with very small, 
toothless, and tender mouth parts. It is the same fish that is indige- 
nous to Lake Winnipesaukee, where it is known as “whiting.” In 
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some waters it attains a weight of 10 pounds or more. The majority, 
however, as caught, are much smaller. 

It occasionally takes the hook baited with small fish, and some- 
times rises with avidity to the artificial fly. It is an excellent food 
fish and one usually commanding a high price in the market. 

The native whitefish of Maine and New Hampshire, whenever 
possible, ascend streams to spawn, in the last of October and in 
November, but the Great Lakes whitefish are not known to do this, 
perhaps because of the absence of suitable streams, or perhaps they 
have not been reported. 


Fig. 1.—Whitefish. 


The whitefish varies its diet considerably, its food consisting of 
insect larvee, insects, and small fish such as young smelts, and, when 
obtainable, Crustacea and mollusks. 


Rounp WuitTerFisu (Coregonus quadrilateralis). 


This fish occurs in many of the larger and deeper lakes of New 
England, northern New York, the Great Lakes, and to Alaska, Labra- 
dor, and the Arctic Circle. It attains a weight of 2 pounds or more, 
but usually is considerably smaller. Its principal food seems to 
consist of insects, insect larvee occurring in the water, minute Crus- 
tacea, ete. It occasionally takes a baited hook and sometimes an 
artificial fly. In most New [England waters, when possible, it 
ascends streams in the last of October and early November to spawn, 
at which time the males are covered with small pearly excrescences 
or so-called breeding tubercles (as is the case with nearly all of the 
species of whitefish), the significance of which is not positively known, 
but possibly by the male rubbing against the female they excite her 
to extrude her eggs. 

It is a very good food fish but inferior to the preceding species. 
No advantage would be gained through its successful introduction 
into Sunapee Lake except by affording food for other fishes, unless 
net fishing were allowed, as it so seldom can be taken in any other way. 
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The round whitefish may be distinguished from the common white- 
fish by its more cylindrical or spindle-shaped form, smaller mouth, 
compressed and sharper snout, and more numerous scales. In the 
Connecticut Lakes it is known as “billfish.” 

In the Report of the Fish and Game Commissioners of New Hamp- 
shire, 1881, page 21, the following paragraph appears: 


WINNEPESAUKEE WHITEFISH, OR ‘‘SHAD-WAITER.”’ 


This delicious fish is little known in the State, except to the inhabitants of the towns 
bordering on Lake Winnepesaukee, but is really one of the most valuable food fishes 
we have. 

It isa local variety of the celebrated whitefish of the Great Lakes, and is unsurpassed 
in its qualities as a table fish. It belongs to the same great family of Salmonidee, and 
is now classed by Profs. Jordan and Milner as Prosopiwm quadrilateralis. We took at 
Weirs Village, last November, 60,000 eggs of this fish, one-half of which were sent to 
Massachusetts, and the remainder will be placed in Sunapee Lake. We believe that 
the propagation of this variety of fish should be followed up in future, and one or more 
of our largest lakes stocked annually with from 20,000 to 30,000 young fry. All expe- 
rience goes to show that the larger the plant made the more likely it is to be successful. 

No further mention is made of planting the fish in Sunapee Lake. 
While according to Dr. Prescott,® this fish, which he describes as new 
under the name of Coregonus Nov-Angliz, 1s called “‘shad-waiter”’ at 
Winnepesaukee, and the common whitefish, which he also describes 
as new under the name of Coregonus Neo-Hantoniensis, is called “the 
whiting,” there is some doubt whether this species and not the com- 
mon whitefish is meant in the preceding quotation from the com- 
missioners’ report, since it is there stated that “‘it is a local variety 
of the celebrated whitefish of the Great Lakes.” 


Cutnook SaLtmMon (Oncorhynchus tschawytscha). 


The chinook salmon is an inhabitant of Pacific waters, its geo- 
graphical range extending from Alaska to the Ventura River in 
California, and northern China on the Asiatic coast. It is the salmon 
that made Columbia River famous and is by far the most valuable 
of its tribe. It attains the largest size of the five species belonging 
to the genus Oncorhynchus (hook-nose), individuals weighing over 
100 pounds having been reported. It does not, however, average 
much, if any, over 20 pounds. 

Habits.—Like other salmon, much of its life is spent in the sea, 
whence to breed it ascends fresh-water rivers, when possible to their 
utmost sources, sometimes more than 1,000 miles from the sea. The 
time of its runs and the spawning time varies in different rivers. In 
southern rivers there are spring runs and summer spawning, and 
later runs with fall spawning. The early runs ascend farthest up 
the river. 


a Descriptions of new species of fishes, from “Synopsis of the Fishes of the Winnipesseogee and its Con- 
necting Waters,’’ Am. Jour. Sci. and Arts, 1851, p. 342, by William Prescott, M. D., of Concord, N. H. 
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Farther north the runs are not so distinct and the spawning times 
not so widely separated. In Alaska, for instance, while there are 
indications of distinct runs, the process is practically continuous. 

The young salmon are said to go to sea as soon as they can swim 
and eat. Their parents, like all other salmon of the genus Oncor- 
hynchus, soon die, the species spawning but once in a lifetime. This 
is not a recently discovered, though a comparatively lately verified, 
fact. In Arctic Zoology, published in 1784, Pennant, deriving his in- 
formation from an earlier work on Kamchatka, says: 

Every species of salmon dies in the same river or lake in which it is born, and to 
which it returns to spawn. In the third year male and female consort together and 
the latter deposits its spawn in a hole formed with its tail and fins in the sand, after 
which both sexes pine away and cease to live. 

Pennant, however, evidently ascribes this phenomenon to starva- 
tion and attendant weakness and the consequent inability to reach the 
feeding grounds, and not to a decrée of nature. 

Young salmon subsist mainly upon insects. 

It has been positively ascertained that in the sea the chinook does 
not, always at least, depart far from the coast, and that while in the 
sea and estuaries it feeds upon small fish such as herring, smelt, 
anchovies, etc., and its movements in the sea are doubtless to a great 
extent governed by its food supply. It is, however, apparently a 
rather indiscriminate feeder, taking not only almost any small fish, 
especially those that swim in schools, but free-swimming marine 
invertebrates, such as squid, shrimp, ete. Its voracity is graphically 
illustrated by J. Parker Whitney in an article descriptive of angling 
for chinook, in Monterey and Santa Cruz Bays, Cal., which appeared 
in Forest and Stream a number of years ago. He says: 

As I fought my salmon to gaff, my sinker was caught by another salmon as I was 
lifting it clear from the water to detach as usual from the boat side, and carried it off. 
This was within 6 feet of the boat and I plainly saw the rush, the open mouth, the 
strike, and the tear away. The sinker line fortunately broke, leaving my half- 
exhausted salmon on my hook line, which I afterwards safely broughtin. Striking at 
the sinker is by no means rare with the salmon; this was the third I had had carried 
away. I have several times seen the salmon strike the sinker within 6 or 10 feet of the 
boat and strike at it several times in succession. 

There was no difficulty in following the school, although the later ruffled water 
made the break less conspicuous. The friendly shags, murrs, and gulls came for their 
harvest also, following up the salmon breaks for the demoralized anchovies. 

On the combing beach went the anchovies, the salmon, and birds, and more slowly 
my boat, impeded by the necessity of fighting the hooked salmon. But we followed 
on, finally into the jaws of the ground swell, where for half a mile in length on the 
sand beach the salmon held the anchovies for at least two hours. Many of the ancho- 
vies were driven upon the sand. 

Acclimatization in eastern waters.—Attempts have been made to 
acclimate the chinook in many eastern waters. The earlier plants 
were made under the name of California salmon, later under the 
names of quinnat salmon and Pacific salmon. The latter, however, 
is not specific, there being four other species of this genus in Pacific 
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waters. The best-known and appropriate names in the United 
States and Alaska are chinook salmon and king salmon, although it 
has several others of somewhat restricted local use. 

This salmon has been planted in eastern waters, off and on, since 
1873, and some placed in fresh-water lakes. The results of these 
plants have not been very encouraging, the most successful outcome 
being in Sunapee Lake. 

The records of the capture of this species in any waters since its 
introduction are very meager. From those planted every year from 
1874 to 1879 in Lake Michigan waters only two have been reported; 
June, 1879, one measuring over 20 inches in length, caught in Lake 
Michigan, and in November of the same year another measuring 10 
inches in length, caught in Green Bay, Mich., were sent to the United 
States National Museum. From the report of the Fish Commis- 
sioners of New Hampshire for 1881, the following extracts are re- 
printed from an article by N. K. Fairbanks, entitled “‘ Breeding Cali- 
fornia salmon in fresh water,” referring to the results of introduction 
of the chinook into Geneva Lake, Wis.: 


Having all the requisites which I consider essential to the experiment, viz, pure 
deep water, a moderately sized lake, with room for range and exercise and plenty of 
food, I began in the spring of 1876 by depositing 25,000 California salmon which were 
hatched at the United States hatchery at Northville, Mich., by Frank N. Clark, and 
were sent to me by Prof. Baird, United States Fish Commissioner. The Wisconsin 
commission also put in about 15,000 shortly after. 

In April, 1877, I also procured from Prof. Baird about 25,000 and from the Wisconsin 
commission 25,000, and in the fall of 1877 I received from the United States commis- 
sion 100,000 eggs from the McCloud River, which I hatched and put into the lake in 
the spring of 1878. I also deposited 200,000 in the spring of 1879, 100,000 last April, 
and 100,000 yearlings last October, making in all in round numbers 590,000, hatching 
count; deducting for losses from various causes, I estimate that I have placed in 
Geneva Lake half a million young California salmon in excellent condition. 

They began to make their appearance and attain considerable size very soon, and 
during the summer of 1878 there was an occasional one caught by parties who were 
fishing for bass. I had four sent me one day which weighed three-quarters of a ‘pound 
each, and one of them went a trifle over a pound. In the summer of 1879, Mr. L. Z. 
Leiter, while trolling for bass, captured a very fine salmon which weighed 43 pounds. 
Several others were taken during the summer, weighing 2 to 3 pounds each, all of 
which was reasonably encouraging; but not until the developments of the past summer 
have I felt that the experiment would prove a valuable one, when, on the afternoon 
of July 29 last, I was presented with a beautiful specimen which was 29} inches long 
and 18 inches girth and weighed 122 pounds, and when I had it boiled and served for 
dinner and found it to be a delicious fish, then I felt certain that the salmon would 
grow to a respectable size and condition in fresh water, and that at least, so far as 
that fish and my dinner of that day went, it was no longer an unsuccessful experiment— 
there was a reality, the ‘substance of things hoped for,’’ which did much to strengthen 
and build up my faith. 

In September they began to show themselves at the head of the lake near the mouth 
of a small creek having its source in a group of springs a mile back, which empties 
into the lake. Mr. William Welsher, who has charge of the hatchery and ponds there, 
discovered eight fine specimens one day splashing about in this creek. They were 
up the creek nearly a mile, and as far as they could get and were, of course, looking 
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FIG. 1.—CHINOOK SALMON. BREEDING MALE. 


FIG. 2.CHINOOK SALMON. BREEDING FEMALE. 
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fora spawning bed. The following day he captured a fine female in the creek, which 
was full of eggs and quite ripe. Those which he saw in the creek he estimated would 
weigh 8 to 10 pounds each. The one he caught weighed 84 pounds, and one which 
he found up the creek a week later in shallow water, and which he picked up and 
threw into deep water, he estimated would weigh 10 pounds. He informed me that a 
month ago he saw a pair much larger than before mentioned, at the mouth of the 
creek, but they could not get over the little bar formed at the mouth. He estimated 
this pair would weigh 20 pounds each, and that the female might go up to 25 pounds. 
He also saw very decided indications of spawning nests in the gravel about the mouth 
of the creek, all of which facts satisfy me that the salmon will not only attain a large 
size but will also breed in fresh water. Unlike Brigham Young, they find they 
can be very good Mormons and increase and multiply without going to a salt lake. 


Salmon were planted in Lake Ontario waters in 1879 and again in 
1897 and 1898, but only one was ever reported. This fish, a ripe 
female, weighing 14 pounds, caught September 1, 1900, was sent by 
Livingston Stone from Cape Vincent to the United States Fish 
Commission. 

No more were reported from anywhere until 1903, when the State 
Fish Commissioner of Maine wrote to the United States Fish Com- 
missioner that quinnat salmon, some of which weighed as high as 16 
pounds, were being caught in Pierce Pond, an affluent of the Kenne- 
bec River, in Somerset County, Me. An investigation of the subject 
revealed that the large fish supposed to be chinooks were landlocked 
salmon. Two years later, however, small fish of 1 or 14 pounds in 
weight, stated to have been caught in Pierce Pond, were sent to the 
Academy of Sciences of Philadelphia and United States National 
Museum, and proved to be chinooks, but they were the result of 
plants subsequent to the one supposed to have been the origin of the 
alleged ‘‘quinnats”’ of 1903. 

The first of this species to be planted in Sunapee Lake were 3,000 
fingerlings hatched at the Laconia station in 1904. Though there 
are no definite records between 1904 and 1908, it has been stated 
that some fry have been planted every year since, and in the State 
commissioners’ report for 1907 and 1908 it is stated that the com- 
missioners for the last four years have planted fingerlings and year- 
lings of the Pacific salmon. There is also the indefinite record of 
12,000 ‘‘salmon”’ fingerlings planted in Sunapee Lake in 1907. In 
the United States Bureau of Fisheries report for 1904 it is recorded 
that 100,000 eggs were sent to the Laconia station, and there are 
consecutive records from 1908 to 1910, inclusive, while the writer has 
been able to secure from the Division of Fish Culture, Bureau of 
Fisheries, a statement of the number planted in 1911. The published 
records and this statement show the following plants: 1904, 3,000 
fingerlings; 1908, 40,000 fingerlings; 1909, 38,070 fingerlings; 1910, 
51,200 fingerlings; 1911, 24,370 fingerlings and fry; total, 156,640. 

Records of chinook salmon caught in Sunapee Lake.—The following 
records are far from complete, but they represent all the positively 
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identified salmon that have been reported. George H. Graham, 
secretary of the Sunapee Lake Fishing Association, states? that 
during 1908 a few of these salmon were taken weighing from 2 to 4 
pounds, during 1909 over 200 were taken, some weighing 8 pounds, 
and during 1910 from 400 to 500 were taken, some as large as 17 
pounds. One angler, according to Mr. Graham, caught nme salmon 
that weighed 80 pounds, the largest two weighing 134 pounds each. 
The banner year was 1910, the catch of 1911 falling far short of the 
catch of that year. 

It can not be positively affirmed that all the fish reported as such 
were chinooks, but it is sure that the majority were, masmuch as 
most of the anglers had learned to distinguish this species from the 
landlocked salmon. It is possible, however, that some ‘‘landlocked”’ 
were pronounced chinooks, and that possibly silver salmon may have 
been mistaken for chinooks, bemg more difficult to distinguish. 


Data REGARDING CHINOOKS CAUGHT IN SUNAPEE LAKE, AS AFFORDED BY ALL 
AVAILABLE Recorps Prior To 1910. 


Date of P ‘ 

capture. Size. Sex. Remarks. 
Ag: 28,1906) 1/252: POUNOS re neca ses |-assen=anseeeee First reported. 
Apr. 28,1908 | 244 inches long..... Male: 2eecoic- Ripe. 


August, 1908 | 114 inches long.....|....--.:+------- 
Apr. (3051909 | 10 pounds= 222. 22 co) hen oce as sce 
May, 1909; ol 5 mches longer nen seen ase ee oe oe 
Aig 1451909. |SoipoundS. 0 o225-.)-|eeoe cece sence 
INOWer Si tO tle, ites caret eat stations dare 4 males and 1 | Taken by Bureau of Fisheries party. The female 

1909. female. was immature but probably would have matured 
in 1910. An unsuccessful’ attempt was made to 
iene landlocked salmon eggs with chinook 
milt. 


DATE OF CAPTURE AND WEIGHT OF 31 CHINOOK SALMON BROUGHT INTO BLODGETTS 
LANDING AND 15 Broucut Into NEwsBury IN 1910. 


Date. Weight. Date. Weight. 
BLODGETTS LANDING. BLODGETTS LANDING—Ccontinued. 
Pounds. | Pounds, 

OQ. JIN: 28). = 2.05 t oss com hose eae eee 8 
Si Mik: NSS RePTSe. eee eA Oe ee 104 
7 JU Y LOS - sce has bins soa tate epee ie eee 4 
5 D2 = cee ce Bee eGc sae erie ae ee 5 
5 ABS SaSesdis ste os pace a eee ete 8h 
7h eats Cab eR ER aera Bc $2 So) Bee! 104 
73 Pe eR Es St SR eae Ge 74 
64 
4 || NEWBURY 
S| PAST LT sated kar eat ele rntcte ale i oteronetehae eee eae 23 
8 dys 
7 455 
8 2y5 
6 | ots 
3 4 
4} | 6k 
4h | 3 
4h 53 
4h 4h 
9 | 63 
4 | ta 
6 7 
9h 12 
74 | 163 


a Recreation, Apr., 1911, p. 187. 
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The preceding table records 46 chinooks taken during the season 
of 1910, averaging about 6.5 pounds weight. While this number of 
fish by no means represents the number caught, it very approxi- 
mately shows the probable average weight. 

In 1911, on July 18, a 12-pound chinook, on the 24th a 15-pound 
one, on the 28th another of 14 pounds, and on the 30th a 143-pound 
fish were caught at Split Rock. The latter measured 314 inches in 
length, a female with eggs about the size of BB shot. 

On August 3, one of 13; pounds was taken at The Hedgehog 
grounds. 

On October 18 the Nashua fisheries station party took in a gill 
net set in about 3 feet of water a chinook which weighed 7 pounds 
when weighed two or three weeks after it was caught. It was found 
dead in ths net. It was an immature female that would probably 
have spawned in 1912. The scales indicate about 3 years of age. 

On the 19th one was taken in the same place, the length of which 
was 33 inches, depth 8t inches, girth immediately in front of the 
dorsal 20 inches. It weighed 16 pounds after about one month in 
retaining car, and had probably weighed 2 or 3 pounds more when 
caught. It was a male with well-advanced but still firm spermaries, 
which would have ripened that fall, but which were perhaps retarded 
by confinement in the fish car. The scales indicated about 4 years 
of age. 

On October 31 the same party took a small immature male, 144 
inches long, off Hays Point, on ‘‘The Reef.’”” On November 11 a 
small one 15? inches long was caught in the nets set for white trout 
on ‘The Reef,” apparently an immature female. 

The results of the introduction of chinooks into Sunapee Lake 
show that the conditions are to some degree favorable to their exist- 
ence. It may be said, however, that the fact that a few hundred 
have been caught in the last three years, and some of them of fairly 
large size, does not prove that the stocking of the lake with this fish 
has been a complete success. In such an application of the term, 
““complete success’’ should signify that the lake has been permanently 
stocked; in other words, that it has become self-sustaining. 

For the stock to be self-sustaming the conditions for growth and 
reproduction must be favorable. The results thus far indicate only 
that the conditions of growth from fry or fingerlings to well-condi- 
tioned adult fish are very favorable, and one of these conditions is 
the abundance of suitable food. But, to know that other conditions 
are favorable it must be shown that the fish can mature and breed 
here. In other words, having reached maturity, the stock must 
have favorable natural conditions for spawning, or else it must be 
possible to take sufficient numbers in breeding condition to produce 
an annual supply of young to replace the fish that have succumbed 
to the mortal breeding function. 
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Observations made upon a few fish taken in Sunapee Lake and 
elsewhere show that some permanent fresh-water residents of this 
species do reach maturity, but suggest that they do not all mature 
at the same time. It is not only possible, but quite probable, that 
there may be no definite breeding season. This may be accounted 
for by the fact that in its natural habitat there are two, or even 
three, more or less distinct runs, according to locality, so that the 
spawning covers nearly all summer and fall; and to be considered 
with this is the change to environment lacking the normal stimuli. 
In other words, any approach to innate regularity in this respect 
may be disturbed by permanent residence in fresh water. The 
habits of this salmon in Pacific coast waters indicate almost, if not 
quite, conclusively that on the spawning beds must be quick-flowing 
water of certain degrees of temperature, such as are found in the 
highland sources and tributaries of the rivers ascended. 

Tributary streams with sufficient volume of water to allow the 
ascent of salmon to suitable spawning beds are wanting at Sunapee 
Lake. While in the absence of such streams salmon reaching spawn- 
ing condition might deposit their eggs on shoals along shore or in the 
lake, the chances of more than an inconsiderable number, if any, 
hatching and reaching adult size are very slight. 

It therefore devolves upon the fish culturist to assist the fish im 
making the stock self-sustamimg. In order that this may be done 
there must be, as previously mentioned, fish enough secured in the 
fall to supply the requisite number of fertilized eggs to produce an 
adequate return to the lake. The question then arises, What con- 
stitutes the requisite number and adequate return ? 

There is no way of even approximately ascertaining how large a 
plant of young is necessary to produce what might be considered 
good average fishing in the lake. The results of the plant of one 
year may be very different from those of another, and what con- 
stitutes good fishing for a few anglers might afford a very poor 
general average for the many in a season. The fishing season ex- 
tends variably from about April 15 to September 15, or approxi- 
mately five months. More salmon are caught during the first half 
of the season, however, than the latter half, and it seems fair to 
estimate 100 days as the average salmon-fishing season. The num- 
ber of chinooks planted in 1904 may be regarded as a negligible 
quantity in the catch of fish in 1909 and 1910, and assuming that 
none was planted between 1904 and 1908 (there are no records of 
such plants), the plants contributing to the catch of 1909 and 1910 
would be those of 1908 and 1909. In round numbers there were 
78,000 fingerlings planted in those two years, and the estimated 
catches of 1909-10 amounted to between 500 and 650 fish. 
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It is not known to the writer how many anglers fish at Sunapee, 
but Mr. Graham states (op. cit.) that 10 anglers were fishing there in 
1910 to 1 twenty years ago. In Forest and Stream of October 23, 
1890, it is stated that ‘‘as many as 25 boats have been anchored in 
one string at Sunapee Lake.’”’ Allowing only one angler to a boat, 
there would be 25 fishermen on this one ground alone. A very low, 
or at least conservative, estimate, it would seem, would be 200 anglers 
on an average at Sunapee Lake each season at the present time. Set- 
ting the catch for 1909 and 1910 at 600 undoubted chinooks, this 
allows only 3 fish to each angler in two years’ fishing, and unless a 
sufficient number of other species are caught to satisfy the anglers 
this must be considered a very poor return for the money invested. 
Again, 600 fish is less than four-fifths of 1 per cent of the number of 
young chinooks planted. But, of course, there is no way of ascer- 
taining how many of those planted survived or how many are still 
in the lake. It is therefore possible that nearly all the survivors were 
caught, or that only a small per cent of them were taken. 

The unsuccessful efforts in the fall of 1911 to catch chinooks in 
breeding condition indicate either that the fish were very scarce or 
else that they had not reached maturity. If the latter is the case 
the fall of 1912 ought to reveal their presence, being about the fifth 
year from the time of hatching. If few or none can be secured in 
1912, it will indicate that probably the 1908 plant has practically 
ceased to exist. Breeding fish of the 1910 plant, if the fifth year is 
correctly set as the breeding time, will manifest itself one way or the 
other in 1913, and so on. The angling record of 1912 will also con- 
tribute to the data for predictions. As it is, the fact seems obvious 
that the number of chinooks planted has not been sufficient to afford 
what may be called even good fishing, and unless the stock of the 
lake will reproduce to that extent the introduction of this fish may be 
considered a failure, for enough have been planted to demonstrate 
whether or not the lake can be made self-sustaining, so far as this fish 
is concerned. 

There are those who have thought that the chinook successfully 
acclimated in fresh water as a permanent resident might reverse the 
laws of nature and continue to live after spawning. If there were 
not sufficient other evidence to the contrary, such hopes would be 
blasted by the report of the experiences with this fish in the Trocadero 
Aquarium, Paris, France, by Eugene Juillerat. After discussing the 
merits of the fish, he writes: 


By all of these qualities the Salmo quinnat recommends itself especially to the 
attention of fish culturists, and its culture would have been undertaken on a large 
scale if it were not for a serious drawback. After spawning in closed waters it always 
dies. For 20 years they have been cultivated at the Trocadere Aquarium, and never 
have I seen this fish live more than some months after the act of reproduction. So 
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certainly is this so that the symptoms which mark the approach of their spawning 
are also those of their death. 

Such being the case, enough young must be planted every year to 
supply the demand of aconstantly increasing number of anglers, as 
well as a sufficient number to insure breeders to furnish the supply. 

The usual breeding age of chinooks on the west coast of the United 
States and at the Trocadero Aquarium is quite positively stated to 
be 4 years, although some, especially males, mature earlier than this 
and some are retarded somewhat longer. In Alaska it has been 
found that the usual breeding season occurs about the fifth year. It 
has in this report been previously suggested that if the Sunapee 
chinook has a regular breeding season it may occur in its fifth year. 
Therefore, if this is correct, a practically complete disappearance of 
each year’s plant may be reckoned on by the end of the fifth year. 

The more fish planted and surviving, the more will the anglers 
catch (unless there are enforced restrictions of the catches), and the 
number to be planted to produce the additional supply of breeders 
on that account must be increased and so on in an interminable pro- 
gression. It is, therefore, as before remarked, obviously impossible 
to estimate even approximately how many need be planted to afford 
good average fishing and to insure breeders enough to maintain it. 
Even if the exact percentage of survivors of each plant could be known 
and the catch of each season could be regulated, it would be impossible 
to know that the required number of breeders could be secured even 
if present in the lake. 

The foregoing facts indicate, to the writer’s mind at least, that a 
permanent self-sustaining stock of chinook salmon in Sunapee Lake 
is unattainable. 

The other game fish at Sunapee Lake at present offering any 
attractions to anglers are landlocked salmon, ‘‘native trout,’ white 
trout, and black bass—principally the white trout and black bass. 
The landlocked salmon still exists, but in very diminished numbers. 
The ‘‘native trout’ is very scarce in the lake. The white trout and 
black bass are fairly common, but do not seem to attain as large a 
size as in former years. Of the salmon family, then, the principal 
fishing is for chinook salmon and white trout. 

The white trout began to decrease in numbers as the landlocked 


salmon increased. But for some reason the landlocked salmon then 


began and continued to fall off in numbers, perhaps for reasons 
suggested in the discussion of that species. The white trout increased 
gradually in numbers again under improved fish-cultural methods 
and larger plants. Authentic instances have been cited where chinooks 
have been found with one or more white trout in their stomachs. An 
occasional white trout in the salmon’s stomach does not prove that 
it is particularly dangerous to the white trout, but as the chinook 1s, 
like the landlocked salmon, notedly pisciverous, it is not unlikely 
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that the chinook does devour many white trout; especially, as has 
been pointed out in another place, the disappearance of trout in some 
waters and the disappearance of the bluebacks from Rangeley Lakes 
can be laid at the door of the landlocked salmon. 

In Sunapee Lake the principal food doubtless is the smelt, which 
probably even in deep water swims in schools, and on that account is 
particularly liable to the attacks of chinooks, which, from a foregoing 
discussion of the chinook’s feeding habits in its original waters, 
subsists mainly upon such fishes as swim in schools. It is not 
impossible, however, that the white trout may also occur in schools. 
If so, the trout is surely in danger, and even if the trout are only 
mingling with and feeding upon smelts they are liable to be snapped 
up by chinooks also feeding upon smelts. While the unknown 
factors entermg into the calculation are so many as to make the 
figures of little or no value, the following computation will serve to 
indicate the tremendous possibilities: 

Let each salmon eat one trout each day for 180 days or practically 
half a year. Then each salmon devours in that length of time 180 
trout; 500 salmon would destroy 90,000 trout in that length of time. 
At this rate it would take only slightly over 24 years to destroy a 
number equal to the largest plant of white trout made by the Bureau 
of Fisheries, less than 6 months to destroy a number equal to the 
plant of 1911, and only a little less than 23 years to eat up a number 
equal to all that have been planted by the State and Federal fish 
commissions in 15 years—something over 2,000,000. (See table.) 

The white trout among the Salmonide is of unsurpassed beauty, 
unexcelled delectability for the table, and a most satisfactory game 
fish, occurring in but a very few known localities in the United 
States, and diminishing or already extinct in some of them. Here 
the stock could be maintained, as shown, by the successful fish- 
cultural operations and a brief respite from salmon. It would be a 
reproach to exterminate the fish. Will it pay to take the chances 
and continue to introduce those voracious species, especially the 
chinook, which is otherwise such an uncertain quantity ? 

The discussion of the chinook in the foregoing pages relates to 
conditions up to and including 1911. The large catches of this species 
in 1912 and 1913 in no way detract from the arguments made in that 
discussion. The majority of those caught were evidently of compara- 
tively recent plants. Ina letter to the present writer, Mr. George H. 
Graham stated that he had kept a fairly good record of the fish taken 
in 1912 and considered 1,800 a conservative estimate, and that they 
ran from 24 to 6 pounds each. <A few of 10 and 11 pounds were 
also reported. In the same letter Mr. Graham wrote that white 
trout were caught “‘about as usual,” plenty of them, but not many 
large ones. 
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About the middle of May of this year (1913), Mr. W. O. Robinson, 
of Washington, D. C., who had just returned from Sunapee Lake, 
informed the writer that many chimooks up to 4 or 5 pounds in 
weight were being caught this spring, but scarcely any white trout 
were taken. (For further discussion of 1912 and 1913 see page 91, 
footnote.) 

Observations upon young chinooks.—It seems to be a general 
impression among those who handle and plant young chinooks at 
Sunapee Lake that if planted in the brooks they soon go down to the 
lake, at least after the first heavy rain following the planting. Their 
presence in the brooks during and subsequent to the runs of smelts 
gave rise to the idea that they returned to the brooks with the 
smelts after having been in the lake over winter. Particular atten- 
tion was given to this point during April of 1910. During this time 
observations were made several times nearly every day and every 
night at the mouth of Pike Brook and no young salmon were ever 
observed entering the brook by themselves or with the smelts, but 
throughout April some young about 3 to 34 mches long were present 
in the brook above the dead water. It is not impossible, however, 
that they entered the brook from the lake prior to the run of 
smelts, but, if so, it must have been prior to the breaking up of the 
ice in the lake. 

It was observed that young chinooks planted in the brook at a 
considerable distance from the lake soon distributed themselves up 
and down the brook indiscriminately. Some planted not far above 
the dead water distributed themselves in both directions, but the 
majority went upstream, those going downstream at first stopping 
short of the dead water, probably affected by the rise in the tempera- 
ture of that portion of the brook. An interesting and perhaps 
significant fact is that the last-mentioned plant was placed in a pool 
some 3 feet deep which evidently was directly fed by a spring, which 
reduced the temperature of the water to 50° F., that of the rest of 
the brook in its neighborhood being about 57° or 58° F. No salmon 
remained in this pool. Several plants were made here, but the fish 
invariably left it so quickly that in a few hours none could be found 
in it. It is also shown that while some of the young salmon made 
their way up the brook for a considerable distance beyond the place 
where they were planted, none entered the open water of the meadow, 
where the temperature rose to 59° F. 

At no time during spring and summer were any young chinooks 
observed entering the lake. In order to ascertain if there were any 
such movement, a small fyke net set in Pike Brook a short distance 
above the dead water up to August 16, 1911, contained at any one 
time only three or four young chinooks and the net almost com- 
pletely occluded the brook. On the 16th the fyke net was removed 
to the outlet of the dead water through the beach. About noon of 
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the 18th there was a heavy downpour of rain. The following morn- 
ing the net contained 18 young chinooks, which gives some support 
to the idea that these young fish enter the lake after a heavy rain. 

Subsequently larger numbers were found in the net, but the num- 
ber at any time represented but a small portion of those that had 
been planted, even in the last deposit. 

During the spring and summer the stomachs of young chinooks 
of the brooks were examined in order to ascertain the character and 
quantity of food. One taken April 17, 1910, contained caddis larvee 
and a lot of smelt eggs. During August, 1911, young taken in the 
fyke net contained small insects, mostly Diptera. 

Having examined the shore water of the lake and the water of 
various parts of the brooks in regard to food supply for young salmon, 
it was decided that the brooks, especially Pike Brook, were preferable 
to the lake for the purpose of planting young salmon, not only on 
account of the greater food supply of the brooks but their com- 
parative freedom from enemies. That there were some enemies, 
even in the brooks, was evident. At one time two kingfishers were 
observed industriously catching small fish, presumably young salmon, 
just above the dead water. On two occasions some trout were 
opened and found to have been feeding upon recently planted 
chinooks. One 10-inch trout contained six salmon in various stages 
of digestion. 


SILVER SALMON (Oncorhynchus kisutch). 


‘ 


The silver salmon, known in Alaska as “‘coho,” has its geographical 
range from San Francisco probably to the Yukon and on the Asiatic 
coast south to Japan.. It reaches a weight of 15 pounds and averages 
perhaps 8 or 9 pounds. It is especially abundant in Puget Sound, 
where it is frequently caught by trolling, and it is stated that these fish 
take herring bait the year round in Puget Sound and bays of Alaska, 
and on the offshore banks. 

The silver salmon ascends streams, but not so far as some chinooks, 
and the breeding runs are later in the season. Like the chinook, 
all die after the breeding function is performed. 

The adult fish subsists largely upon other fishes, particularly those 
that swim in schools, such as the herring, smelts, sand launces, etc. 
In fresh water the young up to the fingerling stage feed mainly upon 
insects and the aquatic larve of insects, and fingerlings have been 
found containing small fishes and fish eggs. Yearlings in salt water 
also subsist largely upon smaller fishes. 

It is a good food fish, for packing ranking third of the five species 
of the genus Oncorhynchus. It is also a gamy fighter, but does not 
excel the eastern landlocked salmon. As it is a voracious fish eater, 
nothing can be gained by its introduction into Sunapee Lake. 
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The reports of the Bureau of Fisheries show that in 1909, 15,000 
fingerlings (?) were planted in Sunapee Lake. None has as yet been 
reported, although it is possible that some of the supposed small 
chinooks may have been silver salmon. 

The fish may be readily distinguished from the landlocked salmon, 
or any other eastern salmonia, by the larger number of anal rays, but 
this character may not infallibly distinguish it from the chinook. 
The silver salmon has 13-14, the chmook 15-17 anal rays. Those 
accustomed to seeing and handling the fish can readily distinguish it 
by its general appearance and coloration, but this would be rather 
difficult for one more or less unfamiliar with either the chinook or 
silver salmon. The color is thus described by Jordan and Ever- 
mann in Fishes of North and Middle America: 

Bluish green; sides silvery, with dark punctulations; no spots except a few rather 
obscure on top of head, back, dorsal fin, adipose fin, and the rudimentary upper rays 
of the caudal; rest of caudal fin unspotted; pectorals dusky tinged; anal with dusky 
edging; sides of head without the dark coloration seen in the quinnat [chinook]; 
males mostly red in fall, and with the usual changes of form. 

One who has the patience to count the scales in the longitudinal 
series immediately above the lateral line will find from 125 to 135 
in the silver salmon and from 138 to 155 in the chinook. The most 
conspicuous internal difference is the number of pyloric cceca, which, 
in the silver salmon, is from 50 to 80 and in the chinook about 140 
to 185. 

LANDLOCKED SaLtMon (Salmo sebago). 


The attribute “landlocked” is a misnomer, first applied to this 
fish owing to the early theory that the fish was derived from the 
anadromous sea salmon having been confined:in the lakes by some 
upheaval shutting off return to the sea. The fact stated briefly 
seems to be that like many other fishes of the salt and brackish 
water ascending to fresh water to spawn, some remained in fresh 
water, thus establishing a fresh-water race or species, if this fish can 
be considered a distinct species. Without entering into a discussion 
of this question, it may be said that there seem to be sufficient con- 
stant differences to permit of its being so considered. The differ- 
ences are no more pronounced than they are among other recognized 
species of salmonids, but they are as recognizable and, so far as has 
been determined, are real and constant. 

Distribution The landlocked salmon, for which a better name 
would be fresh-water salmon, naturally occurred in only a few known 
localities. The New England fish originally was found in only four 
river basins, i. e., St. Croix, Union, Penobscot, and Presumpscot. In 
the St. Croix it occurred in some of the lakes of both branches, but 
the western branch at Grand Lake is the best-known water for it 
now. ‘This is the source of the ‘‘Schoodic salmon’’ of fish culture. 


ee 
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FIG. 1.—SILVER SALMON. BREEDING MALE. 


FIG. 2—LAKE TROUT, 


FISHES AND FISHING IN SUNAPEE LAKE. 39 


In the Union basin it was found only in Reeds Pond, now known as 
Green Lake. In the Penobscot, the only water in which it was 
formerly known is Sebec Lake; and in the Presumpscot, Sebago Lake 
was the only lake noted for the salmon. From this lake the fish gets 
its name and there it attains the largest size of any of the waters 
mentioned. 

Culture —Efforts were made by the New Hampshire Commission 
to secure eggs of the Sebago and Sebec salmon but without apparent 
success, so it seems that this fish in Sunapee is the result of plants 
from ‘‘Schoodic’”’ stock. If this is true it shows that the litle 
“Grand Lake salmon’? under more favorable conditions attains a 
much larger size than in Grand Lake. 

According to the reports of the State Fish and Game Commission, 
the first plant of this fish was made in 1867, when 45 or 50 were 
placed in the lake, and the report for 1877 states that ‘of the 45 put 
into Sunapee Lake, 43 are said to have been speared the next autumn 
on their spawning beds in one of the brooks flowing into the lake.” 
This being so the fish first introduced must have been adults. 

The first definite reference to the taking of landlocked salmon in 
Sunapee Lake is in the report for 1884, where it says: ‘In the sum- 
mer of 1883 a large number were caught, weighing 5 to 74 pounds, 
in Sunapee Lake.” Again, in the report for 1886, it is said: 

In 1884 quite a number were caught from Sunapee Lake; in the fall of 1885 several 
were caught near the hatching house at New London, from which several thousand 
eggs were taken, being the first eggs ever taken from waters that have been artificially 


stocked with this fish in the United States. They have become quite plenty. Large 
numbers have been taken the present season weighing from 6 to 20 pounds. 


The report for 1889 says: 
The work of securing eggs for the hatchery was commenced in September. A fine 


lot of landlocked salmon was taken, the last week of that month. The weight of the 
spawners was from 4 to 12 pounds. Seventy-five thousand eggs were secured. 


And again: 

Sunapee Lake has now become self-sustaining. Seventy-five thousand eggs were 
taken there last year, which is more than necessary to keep up the fishing to its pres- 
ent high standard, and no benefit has been received from the large plants made 
during the past three years. 


The report of 1890 says: 


The landlocked salmon were found in greater numbers than ever before, and the 
requisite number for spawners were soon secured. After securing over 110,000 eggs 
the salmon were allowed to go up the brook and deposit their eggs naturally. This 
is the largest number of landlocked salmon eggs that has been taken at this station. 
The spawners were all secured at the mouth of the brook near the hatchway [sic]. 
The average weight was from 8 to 10 pounds. 

The lake is becoming noted far and near as a salmon lake, and the wonderfully 
rapid growth made by these fish p-oves conclusively that the water and food supply 
are well adapted to their wants. 

A large number of salmon weighing from 10 to 14} pounds have been taken with 
rod and line the past season, 
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A correspondent of a sportsman’s paper in that year stated that 
fully 1,000 pounds of landlocked salmon, from 5 to 14? pounds, were 
caught in Sunapee Lake that season. The 14?-pound fish was the 
largest then on record. 

The report for 1891 states that owing to the unusually low water 
no salmon could find their way into the brook, and not as many 
females could be secured as were taken the year previous. * 

The report for 1892 shows that there was a large increase of salmon 
over the previous year, and that for 1893 says more of all kinds of 
parent fish were taken that year than in any previous year, including 
landlocked salmon. ‘The report of 1894 says: 

What disciple of Izaak Walton while fishing in Sunapee Lake, previous to the 
organization of the New Hampshire Fish and Game Commission, ever felt the thrill 
that can only be imparted to the good right arm of the fisherman by striking the 
royal landlocked salmon, weighing from 10 to15 pounds? Now that regal fish abounds 
in those waters to such an extent that hundreds are taken in a single season. 

In another place the same report mentions that in 1893, 110,000, 
and in 1894, 140,000, landlocked salmon eggs were taken, and says: 

Owing to the extreme low water both at Sunapee and Pleasant Pond, our product 
of landlocked-salmon and brook-trout eggs is not more than one-half what it would 
have been under favorable conditions. 

These are the last references to tlre abundance of salmon, but for 
some years longer nearly all of the fish planted were the products of 
eggs taken at Sunapee Lake, and the number of fish planted will 
indicate to some extent whether the salmon are holding their own, 
increasing, or decreasing in numbers. 

The report for 1893, however, does not show that any salmon 
were planted that year. The report for 1894 makes no definite 
mention of salmon planted in Sunapee Lake, but states that 2,000 
were sent to Sutton (probably for Pleasant Pond) and 105,000 
to New London (probably for Pike Brook). ~ Unless 5,000 fry 
allotted to Sutton m 1895 were placed in the headwaters of Pike 
Brook, no plants were made this year in Sunapee Lake waters. 
The records begin again in 1896, with 30,000 fry. There seems to 
have been no plant in 1897, but in 1898 50,000 are recorded for 
Sunapee Lake. None is mentioned for 1899, although the salmon 
planted in other lakes may have been from eggs taken at Sunapee. 
The report for 1900 shows 35,000; those for 1901 to date give no 
plants for Sunapee Lake, except that 1904 gives 23,000, but it is not 
certain that these eggs were taken there. All subsequent plants 
were made by the United States Bureau of Fisheries, perhaps some 
from eggs taken elsewhere. 

In 1904 the Nashua fisheries station party took 36 salmon, 27 of 
which were males and 9 females, yielding 25,000 eggs; m 1905,. 22 
salmon were caught, 19 males and 3 females, yielding 1,000 eggs; 
in 1906, 10 salmon, 8 males and 2 females, yielding 6,000 eggs; in 
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1907 no salmon were taken; in 1908, 4 salmon were taken, 3 of which 
were females, but no eggs were obtained; in 1909, 1 female only was 
caught. An unsuccessful attempt was made to fertilize the eggs 
with chinook milt. 

In 1910 the Nashua fisheries station party began setting gill nets 
September 15, attempting to get chinooks. Up to October 14, 
only a few small trout and two landlocked salmon of about 5 or 6 
pounds each had been taken. 

October 17 three gill nets, each 100 feet long, set in a string offshore 
in water from 14 to 4 or 5 feet deep, near the mouth of Pike Brook, 
just about dusk took two salmon, one a female estimated to weigh 
8 pounds, the other a male of about 6 pounds. The male has a 
strongly hooked lower jaw, and was more slender than the female. 
The female was plump and pretty, full of roe, but not ripe, although 
well advanced. The abdomen was plump and hard, contracting 
about the vent. The male had a short gash in its side which was 
somewhat fungus-grown. 

In 1911, on September 24, Mr. DeRocher caught in a gill net 
off the “Banks,’’ in about 30 feet of water, a female landlocked 
salmon; on November 6, in nets off mouth of Pike Brook, one ripe 
female of strong 5 pounds was taken; and on November 10, at the 
‘“‘Reef,’”’ the fisheries party took in a gill net one landlocked salmon 
174 inches long, apparently a male. 

The following is a record of the plants of young landlocked salmon 
in Sunapee Lake, as shown by the New Hampshire and United 
States Fish Commission reports: 


USGS ree ange Ga ak BOs UCAS ark I Mis rae) oe Se Le 105, 000 
ESI SOE OEE SOR Tae aie eee a epee 7AULUIE Va ots ete Ne enn es ee ees Oey eee ae 30, 000 
A SiS ern ys cree eine he lagi GROOO BAUS 9 Secs iuc eeepeeru sense 2 area 50, 000 
I ADES Sas aes oes Soe eee eee KOSOOOR AUS O0)s Aarne eee nee ey see ce 35, 000 
le od SASS: Sei es as ena 4,000 | 1902 (by United States)........ 59 
1882 (by United States)........ TGECOUO ER ope ae Ak es eI @ 20, 000 
HBSo(byastatet\e. 200000... BOO aL GOA) ya Smekag te tha a, Gee 3, 000 
TICE coh te haat ane Cae 15, 000 | 1904 (by United States)........ 8, 250 
SOD aes tee oie ene ae ers oe eee 10, 000 | 1905 (by United States). .....-- 1, 120 
SSG Eee es Ae eee oe 25, 000 | 1906 (by United States)........ 18, 640 
LSS epee ee et ats OTe ADT OOOR 90S ses ee eee ee se ote ee 12, 000 
S88 eee ee ee en eer to O00N el OOma (ona Wmitedhs tates) acest 12, 905 
NSS Ge ees ee ney pata re A i os O00 |e OOOH St ees een oe EI TE 4, 000 
terete He Pes PTE: iE des gy |e to 8 as 739, 724 
Mee atts Beeb Re eB aaa See 34, 000 


The catch of ‘‘a large number weighing from 5 to 74 pounds” 
in 1883 must have been from the plants of the years 1877 to 1882, 
inclusive, the extreme period of growth to these weights being about 
five years. In about 12 years from the first plant in the lake 
Sunapee salmon stock was considered self-sustaming. The fish 
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planted by the State, presumably from Sunapee salmon eggs, in 1889 
was 75,000; in 1890 an increase of 20,000 appears; then a gradual 
falling off, in 1891 reduced to 65,000; 1900, 35,000; 1902, none at all; 
but in 1903, 20,000, and in 1904, 3,000, probably from eggs taken 
elsewhere. 

The catches of the United States fisheries station party show a 
rapid decline in the number of landlocked salmon obtaimable in 
Sunapee Lake for propagation purposes. This is doubtless due to 
two things: First and directly, to the imability of the fish to find 
suitable spawning waters. At one time it seems to have been possible 
for them as well as the trout to enter Pike Brook, but later, owing to 
low water in the lake and in the brook, too, without doubt, the 
salmon were unable to enter the brook. The secondary cause, 
depending upon the first, is the fewer young planted each succeeding 
year. Yet there are some landlocked salmon in the lake, though 
they are fast disappearing, as they have no natural breeding grounds 
and are gradually caught or die naturally. 

Habits —The salmon requires for breeding a gravelly bottom with 
cool running water, and while it is known sometimes to deposit its 
spawn along shores of the lake, it is doubtful if more than a few eggs, 
if any, hatch. The salmon ascends streams to the spawning beds, 
where it forms its ‘‘nest’”’ some time before it is ready to deposit its 
spawn. In some waters it enters the streams early in September 
and the State Fish Commission reports indicate that it was found 
entering the brook or attempting to do so in the latter part of Sep- 
tember in Sunapee Lake. The spawning takes place in the latter 
part of October to some extent, but mainly in November. The eggs 
hatch in the spring and the young remain in the streams until they 
attain a length of 4 or 5 and even in a great many instances 8 or 10 
inches, thus not subjecting themselves to the dangers that beset 
very small fish in the lake. If the spawning beds where the fish are 
hatched are in a large stream, when able to swim the young make 
their way upstream or into smaller running tributary brooks, if there 
are any, in this respect just like the species progenitor, the ‘‘sea sal- 
mon.” A few young ‘‘landlocks’” were observed in 1910 and 1911 
in Pike Brook. On April 28, 1910, one fingerling was seen in Pike 
Brook and on August 12 three about 2 inches long were caught in 
Blodgett Big Brook. On July 29, 1911, several about 8 inches long 
were caught by means of hook and line in Pike Brook, and on Novem- 
ber 3 one was taken with the outrun of trout from Pike Brook. 

The adult salmon is primarily a fish eater, but it also subsists 
largely upon insects that fall upon the water and aquatic larve of 
insects. In its natural habitat the smelt is its principal food and 
no landlocked salmon ever occurred naturally where there were no 
smelts. In fact, the spring runs of the sea salmon seem to be in pur- 
suit of food to some extent at least, and on the Maine coast this is 
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largely the smelt, and the smelt may be largely the ‘‘obstruction”’ 
that landlocked the salmon. In other words, salmon having entered 
a lake and ascended its inlet or inlets to spawn, as they began to return, 
finding abundant natural food in the smelt, they were, or some indi- 
viduals were, content to stay in the lake. Or it may be that the 
young, lingering as they do in their native streams sometimes for 
two and three years and there attaining a weight of at least half a 
pound or more, on entering the lake from the inlet or outlet found 
congenial surroundings in the way of temperature and food and 
remained. Whatever the facts of the landlocking process, the one 
fact remains that it is easy to stock a lake having the requisite condi- 
tions with landlocked salmon, thus indicating that but a few, if any, 
of the salmon attempt to go to sea. The landlocked salmon does, 
however, in spawning season, descend into outlets, where it breeds. 
Also salmon have been known to follow a drive of logs, presumably 
for the sake of grubs and insects dropping from the logs. But young 
landlocked salmon have never been detected going to sea in the 
manner of the young of ‘‘sea salmon.” 

The young salmon is largely an insect feeder until it comes in con- 
tact with the smelt. It takes whatever insects it finds fallen upon 
the water and seeks the larval aquatic forms occurring on stones and 
submerged logs. 

Angling.—The usual method of fishing for salmon in the lakes is by 
trolling with natural or artificial bait, but the fish will take the fly, 
especially in the early evening, when insects are at the surface of the 
water. As has been suggested elsewhere, the reason why salmon are 
not rising to an artificial fly may be because there are no such flies 
for them to rise to, or there may be no salmon to rise to them, or, it 
may be added, the fishing may be at an improper season or time of 
day. In 1890 a prominent summer resident at Sunapee Lake com- 
menting in a sportsman’s journal upon the fishing of that season, 
among other things, said: ‘‘Fly fishing for bass never was finer. 
While casting a small brown hackle the other evening we raised a 
10-pound salmon, but he missed the fly.” Mr. Ralph Davis states 
that he formerly caught landlocked salmon on flies at the mouth of 
Georges Mill Brook. Only one recent definite record of landlocked 
salmon caught by anglers was available, perhaps, as has been pre- 
viously suggested, because they were not always distinguished from 
chinooks. This record referred to a 12-pound fish taken at Split 
Rock on July 29, 1911. 

This fish is unsurpassed as a game fish and is an excellent food fish. 
Its size and activity make it very attractive to the angler. But 
the foregoing discussion of its habits indicates that it is an undestr- 
able acquisition where it is desired to maintain the stock of trout. 
In other places in this paper allusion has been made to the effect of 
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its introduction into trout waters. The greatest damage has been 
done in those waters where it was introduced without a preceding 
or accompanying introduction of smelts. On account of the intro- 
duction of smelts, the damage in Sunapee was lessened or shortened. 
Nevertheless, it appears to have been great, especially so far as the 
‘native trout’? was concerned. The writer may be biased, but he 
deplores the fact that salmon were ever put into Sunapee Lake. 


Rartnspow Trout (Salmo imdeus). 


The rainbow trout occurs naturally in the streams of the west 
slope of the Sierra Nevada and the Coast Range Mountains, and is 
found as far north as southeastern Alaska. There are several local 
varieties or variations which have been given specific names and 
which in Jordan and Evermann’s ‘Fishes of North and Middle 
America” are recognized as subspecies. 

The form that has been propagated and distributed by fish culture 
is the McCloud River (California) rainbow trout, technically known 
as Salmo irideus shasta. Its geographical range is stated by Jordan 
and Evermann as streams of Sierra Nevada from Mount Shasta 
southward. It is said to reach a weight of 10 pounds. It subsists 
largely upon insects, worms, insect-larvee, and Crustacea, and although 
it is not naturally a fish eater, when fish are available it does not 
always disdain them. 

In its native waters the rainbow trout spawns during the months 
of February, March, and April, but it has been found to vary from 
this in the different places where it has been introduced. At Wythe- 
ville hatchery the spawning season extends through November, 
December, and January, and, to some extent, into February. De- 
cember and January are the best months. In Colorado the period is 
from early May until July. It is stated that the maximum number 
of eggs produced in a single season by a 38-year-old fish weighing 
4 to 14 pounds is from 500 to 800; from one 6 years old, weighing 
2 to 4 pounds, it is 2,500 to 3,000. 

This fish has been successfully transplanted into streams in the 
Eastern States where the conditions seem to be favorable. Rainbow 
trout will live in warmer water than the brook trout. Probably 
warmer waters are required and the coldness of New England waters 
may be the cause of the poor results in stocking them with this fish. 

Rainbow trout have been planted in Sunapee Lake as such and 
under the name of ‘‘California trout”’ as follows: 1888, 10,000; 1889, 
25,000; 1890, 10,000; 1891, 10,000; 1903, 2,994; total, 57,994. 

No one has as yet reported a rainbow trout from Sunapee Lake. 
However, the comparatively small number planted in the presence of 
other fish-eating fish may be the reason for the apparent failure to 
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stock the lake. It isa profusely black-spotted fish, and could be 
confused with no other salmonoid in the lake, unless possibly the 
chinook and landlocked salmon. From the former it may be dis- 
tinguished by the fewer anal rays and from the latter by the finer or 
larger number of scales in the lateral longitudinal series, the land- 
locked salmon having not over 120, usually 115, all told, and the 
rainbow having 145, more or less. It is a delightfully gamy fish 
as a rule, and readily takes the artificial fly. It usually makes a 
long hard fight. 

Considering the comparative harmiessness of the rainbow trout 
compared with the chinook and landlocked salmon, it seems a pity 
that the waters of Sunapee are not more favorable to it and have not 
received more plants, if tt seems necessary to stock it with non- 
indigenous fishes. 


Brown Trout (Salmo fario). 


The fish better known in this country as brown trout was first 
introduced under the name of Von Behr trout, after the man through 
whose instrumentality the eggs were obtained from Germany. It 
was later called German brown trout and finally just brown trout. 
In Great Britain it is known as brook trout, burn trout, and brown 
trout, also having many other names for local variations. In 
Germany it is the Bach-forelle (brook trout), but it is not exclusively 
a brook trout any more than the eastern brook trout of the United 
States (Salvelinus fontinalis) is such. It also inhabits lakes, in 
some of which it reaches a large size, even 50 pounds, if the British 
Salmo ferox is the same species. Day, in his ‘‘British and Irish 
Salmonide,”’ 1887, gives the habitat of this trout as the colder and 
temperate portions of the Northern Hemisphere, descending in Asia 
as far south as the Hindu Kush, but not normally present in any 
portion of Hindustan. 

It has been introduced into many United States waters, in some of 
which it has thrived. It is a good game fish, but Henshall says it 
is not as gamy in this country as the eastern trout (S. fontinalis). 
It will endure warmer water than S. fontinalis and may be suited 
to depleted trout streams which, owing to change of conditions, are 
unsuited to the brook trout. 

Day says: 

The food which trout consume is of various descriptions. One of about 14 pounds 
weight, taken in June, 1882, in the Tweed, was found to contain 11 small trout and 
lminnow. They do not object to little fish, as the minnow, loach, sticklebacks, etc, 
water rats, young birds, frogs, snails, slugs, worms, leeches, maggots, flies, beetles, 
moths, water spiders, and even a lizard (Field, October, 1885). They will swallow one 


of their own kind two-thirds as large as themselves. In Mr. Buckland’s museum was 
anexample, the stomach of which was distended by 2,470 eggs of apparently the salmon. 
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Regarding their breeding habits, Day continues: 


Trout commence breeding in their second year or prior to their attaining 24 months 
of age, and often later in the season than their parents. The males are more forward 
than the females, but at this early period of their lives the probabilities of the ova 
being healthy and fertile are less than in somewhat older examples. At first the 
number of males appears to be in excess of the females, but the mortality among them 
is greater than those of the other sex, until at 3 or 4 years of age the proportion may 
be expected to be about the same, and subsequently the females predominate. The 
number of eggs produced by each female trout has been roughly estimated at 800 for 
every pound’s weight of fish, which computation has been observed at the Howietoun 
breeding ponds to be fairly accurate. * * * 

The period at which these fish breed varies in different rivers and districts, extending 
from October until February, and even, although rarely, to March. * * * 

Although trout generally migrate into the smaller contiguous brooks to breed, large 
ones are more frequently found forming redds in the broader streams than are smaller 
fish. But it is by no means rare to find large examples having taken possession of 
pools in burns. 

A trout’s redd or nest is a mound of gravel which would fill one or even two wheel- 
barrows, and when by probably causing a shallow may assist in aerating the water. 
The eggs themselves lie loose among the gravel at from 1 to 2 feet below the surface. 


From the foregoing account of the brown trout, it would not seem 
to be a very desirable acquisition in waters where the indigenous fish 
fauna is wholly satisfactory. 

There seem to be no records of this fish having been introduced 
as such into Sunapee waters, but as stated in the discussion of the 
Loch Leven trout it is possible that so-called Loch Levens were 
brown trout, and Day claimed that the Loch Leven is only a local 
variation of the brown trout. A 14-pound fish which was supposed 
to be and was recorded as a Loch Leven trout caught in 1910, but 
which seems to be a brown trout, affords the only possible record 
of this species from Sunapee Lake. This is referred to under the 
account of Loch Leven trout in the following pages. 


Locu Leven Trout (Salmo levenensis). 


This trout derives its name from the lake or loch in Scotland 
known as Loch Leven. It was formerly supposed to be peculiar to 
the loch, and the fish of the appearance, form, and coloration of the 
trout described and named Salmo levenensis undoubtedly was peculiar 
to the lake. It is stated, however, that fish reared from Loch Leven 
trout eggs in some waters can not be distinguished from the brown 
trout (Salmo fario). 

Dr. Quackenbos states that he has fished in Loch Leven and that 
both kinds of trout were caught there and they are of widely different 
appearances. 

Fish have been reared from eggs supposed to be those of Loch 
Leven trout sent from England to this country, but they could not 
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be told from brown trout, which they probably were. Yet there 
have been some undoubted Loch Leven trout raised and distributed 
in this country. The two fish as they appear are as different in 
shape and color as the common eastern brook trout and the land- 
locked salmon. In fact the Loch Leven up to 2 or 3 pounds strik- 
ingly resembles the landlocked salmon in general appearance. It is 
more slender and silvery than the brown trout, having usually only 
black X-shaped spots but sometimes round brown spots, and the 
tail is more forked or emarginate than the brown trout. 

The records given in The Fishing Gazette (London) of May 4, 
1912, indicate the sizes of this trout as caught in Loch Leven to-day. 
From these records it was found that 329 trout in the aggregate 
weighed 240 pounds, which gives an average of about 114 ounces. 
The largest mentioned was one of 1 pound 144 ounces. 

The Loch Leven trout is also more gamy than the brown trout. 
Day states that it will eat anything from bread to cockroaches. 
It is traditional that until in comparatively recent years the Loch 
Leven trout would not take a fly. Day ascribes this to the dis- 
appearance of its former food so that it resorted to insects. 

Four plants of what were supposed to be Loch Leven trout have 
-been made in Sunapee Lake. The first is referred to in the New 
Hampshire Fish Commission report for 1887 as follows: 

Through the kindness of Prof. J. D. Quackenbos, of Columbia College, New York, 
we have received a present of 30,000 trout eggs from Loch Leven, Sterling, Scotland. 
These eggs were purchased by Prof. Quackenbos, at an expense of about $5 per 
thousand, from the Howietoun fishery. 

Again in the report for 1888 and 1889 it is stated that 30,000 young 
were planted in Sunapee Lake, presumably in 1888. The plants 
were as follows: 1888-89, 30,000; 1890, 10,000; 1891, 10,000; 1892, 
25,000; total, 75,000. 

Two or more fish have been caught by anglers and pronounced 
Loch Leven trout. The photograph of one of these, a 14-pound fish, 
seen by the writer, is believed by him to be of the brown trout, 
S. fario, which, if true, indicates that Day’s contention that the 
Loch Leven trout is but a local variation of the brown trout (8. fario) 
is true, or that some of the supposed Loch Leven trout planted were 
brown trout, as no brown trout plants have been recorded for 
Sunapee Lake. 


Lake Trout (Cristivomer namaycush). 


This fish is the lunge or longe of northern New Hampshire and 
Vermont, the laker of Maine and New Hampshire, the togue of 
Maine, the Mackinaw trout of Michigan, and the masamacush or 
namaycush of eastern Canada and Labrador. The Indians of the 
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interior of Labrador call it namaycush with the accent on the second 
syllable, according to Donald B. McMillan. 

Its recorded geographical distribution is in deep lakes throughout 
the eastern Canadian Provinces, northern New England States, 
New York, Great Lakes, headwaters of the Columbia and Frazer 
Rivers, streams of Vancouver Island, northward into Alaska, Labra- 
dor, and the Arctic Circle. In some waters it reaches a weight of at 
least 100 pounds and varies much in size and color in different 
waters. It is a voracious fish, subsisting mainly upon other fishes, 
and is better entitled to the cognomen of ‘‘freshwater shark”’ than 
the pickerel or pike. 

It spawns in the fall like other New England Salmonide, and 
usually upon shoals in the lakes. 

In some sections it is highly esteemed as a food fish; in others it 
is regarded as inferior. As a game fish it is also variously regarded. 
It is usually caught by trolling or still-fishing, but has been taken 
on artificial flies. It often puts up a strong fight by powerful, short 
runs, dragging down, and sulking. It never leaps from the water, 
and its principal virtue as a game fish consists of its power and the 
size attained. 

As previously stated, it is indigenous to New England waters, but 
it has also been introduced from the Great Lakes under the name 
Mackinaw trout. There are no records of its ever having been 
planted in Sunapee Lake. It occurs there, in limited numbers for- 
tunately, probably gaining access by accidentally getting mixed 
with other salmonids from some station furnishing the young fish 
to be planted there. 

The following are all of the known records of lake trout taken in 
Sunapee Lake. 

1909.—Two, both males. 

1910.—October 18, in nets in front of fishery cottage, Mr. De 
Rocher got a female 26 inches long. Eggs ran freely, yet judged not 
fully ripe. It is-probable that lake trout do not deposit eggs all at 
once. 

A young man from Sunapee Harbor said that two or three ‘‘lakers”’ 
had been caught with hook and line this season. 

October 29, in the afternoon, near mouth of Blodgetts Brook, a 
fish with large head and emaciated body, about 16 or 18 inches long, 
was seen, which from the color of the sides and general appearance 
was thought to be a lake trout (male). It would not allow a close 
approach. 

Common Trout (Salvelinus fontinalis). 


This fish is the ‘‘native trout” of Sunapee Lake, the name probably 
of comparatively recent adoption to distinguish it from mtroduced 
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forms. It belongs to that group of boreal salmonids properly desig- 
nated as charrs, is one of the charrs peculiar to North America 
and has a comparatively restricted range even there. Its stated 
geographical distribution is from Nova Scotia, New Brunswick, 
and the New England States to the Saskatchewan and northward to 
Labrador; also in the Northern States west to northern Minnesota 
and southward in the Alleghanies to the headwaters of the Savannah, 
Chattahoochee, Catawba, and French Broad Rivers. 

The trout has numerous local names, as squaretail, red spot, 
brook trout, etc., which like that of Sunapee Lake, serve, locally, at 
least, to distinguish it from some other forms of Salmonide. 

The distribution of S. fontinalis is governed mainly by the tem- 
perature of the water, and in its natural habitat it seems not to 
endure a temperature of over 60° or 65° F. In many of the long- 
settled portions of the country where the woods have been cut from 
the surrounding area and from the banks of the streams, the trout 
has practically disappeared. In the words of Dr. Henshall, which 
are a graphic expression of a well-known fact: 

The altered conditions of its aboriginal environment, owing to changes brought 
about by the progress of civilization, have resulted in its total extinction in some 
waters and sad diminution in others. In many instances the trout brooks of our 
childhood will know them no more. The lumberman has gotten in his work; the 
forests have disappeared, the tiny brooks have vanished. The lower waters still 
remain but are robbed of their pristine pureness by the contamination due to various 
manufacturing industries. In such streams the supply of trout is only maintained 
through efforts of the Federal and State fish commissions. It is hoped by this means 
the beautiful brook trout, the loveliest and liveliest of fish of all the finny world, may 
be preserved and spared to us for yet a little while. (James A. Henshall, in “‘ Favorite 
Fish and Fishing,’’ 1908.) 

This article, as indeed most popular trout articles, pertains to the 
trout as ‘‘a brook trout.’ The trout, while naturally a permanent 
resident of many brooks and streams, is also a resident of ponds 
and lakes, in some of which it attains a large size, even more than 
10 pounds in weight. The ‘‘progress of civilization” has alse had 
its effect on the lacustrine trout. As the fish, whenever possible, 
ascends streams from ponds and lakes to spawn, the lumbering 
operations, by destroying the spawning places, have been fully as 
effective in the diminution of lake and pond trout as of the brook 
trout, especially in such ponds or lakes as have no suitable spawning 
grounds in them. 

But lumbering operations are not alone to blame for the disap- 
pearance of trout or their decrease in numbers. As has been pointed 
out in another place in this paper, excessive and untimely fishing 
are most destructive, particularly the catching of fish on their 
spawning beds and through the ice in the winter. Dr. Henshall, 
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the foregoing passage, expressed the hope that through fish culture 
this fish might be spared ‘‘for yet a little while.” It doubtless has 
in many streams and lakes, but fish culture is also responsible for its 
diminution in numbers, if not complete extinction, in some waters. 
This, too, has been referred to in another place, but it will bear 
repetition. The introduction of more powerful and more voracious 
fishes has resulted in the great diminution of the native trout and, 
together with or added to the ill effects of excessive and untimely 
fishing, has in some instances, at least, notwithstanding the efforts 
to maintain the stock by artificial propagation, almost completely 
exterminated the trout. 

Sunapee Lake itself appears to be a specific illustration of the 
effects of this combination of causes. This lake, according to tradi- 
tion, at one time abounded in trout, which was the only known or 
recognized salmonid of those waters. Trout were killed on their 
spawning beds, caught through the ice, and netted in the lake from 
time immemorial, and, as has already been shown, the decrease in 
numbers of the trout by these means was hastened by the “success- 
ful” stocking of the lake with nonindigenous piscivorous fishes, 
especially the, landlocked salmon. To one who will investigate mat- 
ters it will become evident that where this salmon is introduced and 
thrives, for some reason or another, the trout diminishes in num- 
bers and in some instances completely disappears. It matters not 
whether it is because the salmon devour the trout or for some other 
reason, the fact remains that the two species do not thrive together. 
It is true that in some waters where salmon exist a good many trout 
are still caught, but this is due to vigorous stocking of the waters 
with trout. Unless there is an adequate annual plant, as before 
stated, the trout gradually “go to the wall.’’ 

From 1877 to 1909, inclusive, over 700,060 landlocked salmon, 
yearlings and fingerlings, were planted in Sunapee Lake waters, and 
the reports show that from 1880 to 1910 a million young trout were 
placed in the same waters, or, to be exact, 273,741 more trout than 
salmon in 30 years of trout plants against 32 years of salmon plants. 

In the reports of the New Hampshire Fish Commissioners no refer- 
ence is made to the propagation of the trout until the report of 1876, 
where it is recommended that efforts be made to restock depleted 
streams. In the report for 1880 it is stated that there were in the 


hatching house 150,000 brook trout eggs, 75,000 of which were sent . 


to Massachusetts and the rest to different parts of the State to replen- 
ish exhausted brooks, and in the same report is mentioned the first 
plant in Sunapee Lake from eggs of the ‘Rangeley trout.’ While 
the commission continued to hatch and distribute trout each suc- 
ceeding year, no mention is made of any more being planted in 
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Sunapee until 1882, when a small lot was placed in the brook or lake 
at Newbury. The next report is that covering 1883 and 1884, in 
which the first mention of the trout of Sunapee Lake is made as 
follows: 


The drought for the past two years has been very severe for the many trout streams 
of the State. Some of them have been nearly dry. * * * 

Upon examination of the waters of Sunapee Lake, it was thought that a large num- 
ber of brook trout spawn could be taken from the brook which enters the lake at 
Cass Landing in New London, where for many years they have ascended in large 
numbers during the spawning season. Hundreds have been taken with nets and 
clubs. So many had been destroyed that the commission was requested by citizens 
residing near the lake to protect it in order to increase trout fishing in those waters. 

Dr. J. D. Quackenbush [sic], the owner of the land through which this brook runs, 
desiring its protection, has leased the brook and adjoining land to the State for a 
term of years at the nominal rent of $1 a year. By permission of the governor and 
council, a small hatching house has been erected on this brook but a short distance 
from the lake of sufficient capacity to hatch half a million of spawn annually. The 
cost of the house is about $270. 

On account of the extremely low water caused by the large amount of water taken 
through Sugar River the past summer and fall for manufacturing purposes, drawing 
the water several feet below the usual low-water mark (in September it was lower than 
ever known before), the trout could not get into the brook, much to the disappoint- 
ment of the commission, who had made arrangements to take a large number of spawn. 
Several large trout were taken in the lake near the inlet in shoal water. They yielded 
15,009 eggs, which were successfully hatched and placed in the lake. * * * 


' Again, in the report for 1885 the following appears: 


In the house at Sunapee Lake are 65,000 brook-trout eggs. Many more would have 
been obtained there had it not been for the loss of many fish killed by thieves and 
poachers. Fortunately three of them were caught one night in the very act, and 
were fined $100 and costs each. It seems almost incredible that intelligent men, 
knowing the object of the work that was being done, would have placed themselves 
in so humiliating a position merely for the sake of a few pounds of fish unfit for food 
at that season. For years it has been the practice of these men, and their fathers 
before them, not only to kill every trout that came into the brooks in the fall, but 
to line the shores of the lake with gill nets, thereby destroying large numbers of trout 
as they came into the shoal water for the purpose of spawning; and they wonder why 
the fish have decreased. I only wonder that there is a trout left in the lake. 

This body of water, with proper care, can be made one of the finest trout lakes in 
New England. The trout are very large, 5 or 6 pound fish not being rare, and some 
have been taken weighing 9 pounds, and the large ones all get away, at least so say 
the fishermen, and while it is an easy matter to add to our food fishes by the intro- 
duction of new varieties and increase our native fish by artificial propagation, when 
we come to our wild game it is another question. 


In the report for 1886 it is stated that at Sunapee Lake the com- 
mission succeeded in securing enough adult trout to yield 100,000 
eggs, the trout being returned to the lake after the spawning season. 

Again in the report for 1887 reference is made to the former poach- 
ing and the difficulty encountered with poachers in the operation of 
the hatchery, which was finished late in the fall of 1884. The fol- 
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lowing extract regarding the trout is of interest in this connection, 
indicating that but a few trout were supposed to be left in the lake: 


In 1884 many complaints were made to your commissioners regarding the illegal 
destruction of the trout in this lake during the breeding season. 

During the months of October and November it was said that the trout came into 
the brooks in large numbers, where they were killed with nets, spears, guns, and 
clubs. An investigation was made, and the commissioners were convinced that the 
complaints were well founded. It was proved beyond a doubt that it had been the 
custom to kill every trout that could be found either upon the spawning beds or 
attempting to reach them. It was evident that something must be done in order to 
save the few brook trout remaining in the lake. * * * 

Three of these poachers were caught in the act. * * * Since that time no 
attempt has been made to interfere with the work being done, and so marked has been 
the increase that one night last season 40 trout were taken weighing from 1 to 6 pounds 
each, and eggs enough to fill the house to its utmost capacity were easily obtained, 
and the number taken might have been doubled had there been room for them. 

Twenty thousand landlocked salmon eggs were taken and more could have been 
secured if there had been room for them in the house. 


The report for 1888 states that the water was unusually high and 
most of the trout were taken in pound nets set at the mouths of the 
brooks. It is stated that eggs were taken from trout of from 1 to 7 
pounds. 

The report for 1891 says the number of brook trout taken was 
much larger than the previous year. » 

The following is quoted from the report for 1892: 

The first brook trout [at Sunapee] were taken September 13. The large increase in 
the number of these trout taken this year shows the effect of the heavy plants made the 
last four years, the number being double that taken last year. 

The report of the Sunapee Station for 1892 says that the first trout 
were taken September 14 and that there was a large increase of salmon, 
but that, owing to stormy weather, not as many brook trout were 
secured as last year. 

The biennial report for 1893 and 1894 indicates that 250,000 
‘‘brook trout”? eggs were taken at Sunapee Lake in 1893 and 45,000 
in 1894. Regarding the conditions in 1894 the report says: 


Owing io the extreme low water, both at Sunapee Lake and Pleasant Pond, our 
product of landlocked salmon and brook trout eggs is not more than half what it would 
have been under favorable conditions. 


And in another place: 


Previous to the existence of the commission there were almost no fish, of the better 
varieties, in that beautiful lake [Sunapee]. To-day as a direct result of the labors of 
the commission, it abounds in beautiful brook trout, many specimens of which are 
taken each season, weighing from 3 to 6 pounds each, and this magnificent fish abounds 
in those waters to such an extent that no sportsman possessing a fair degree of skill and 
a reasonable amount of patience, can cast his line therein without a reasonable 
reward for his labors. 


The following is a chronological list of the records of plants of the 
common trout in Sunapee Lake and tributaries as shown by the 
State and United States Fish Commission reports: 
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PLANTS OF ComMON TROUT IN SUNAPEE LAKE. 


Date. Number. | Where planted. Date. Number. Where planted. 
ASSO ces cies a 2,500 1899 Ree sec 40,000 | Tributaries of Sunapee 
TSS 2e seat 5,000 | Newbury. Lake. 
1S86nasee ese 55,000 | Sunapee Lake. 0G aSeeaaee 35,000 | Sunapee Lake. 

ISS Tesecrs 6 100, 000 Do. 1901 =. 4, 665 Do. 
S88. eee b 150, 000 Do. 190 2 eee 3, 000 Do. 
1889 o--5es ec 80, 000 Do. 1905 eee 2,000 Do. 
1890s eeae 50, 000 Do. IC. comocee 1, 500 Do. 
TSO ee eras or 68, 000 Do. IG Wiese eee 11, 000 Do. 
1892 e- 2 2 ue 125, 000 Do. 1909E se h28 52 5, 000 Do. 
189435 S022 33 ¢ 165, 000 Pabutaries of Sunapee |] 1910........ 6, 000 Do. 

Lake. — 

18962526. 50,000 | Sunapee Lake. Total...| 1,008, 665 

SOS Se arya are 50, 000 Do. | 


a “Rangeley trout.’’ 
6 Eggs taken at Sunapee Lake. 
¢ 5,000 are stated to have been delivered at Newbury. It is uncertain where they were planted. 


NUMBER OF ComMMON TrovuT, Proportion or MALES TO FEMALES, AND NUMBER OF 
Eeas TAKEN BY THE UNITED States BuREAU oF FISHERIES IN SUNAPEE LAKE 
FROM 1904 To 1911, INCLUSIVE. 


| 
Year. Trout. Males. | Females.| TEggs. 


le OAD Ae ce a A aC OCS HME aes ee eee eee ieee 


The records of the number of eggs taken each year are not consecu- 
tive. From 1893 to 1903, inclusive, there are 11 years of which no 
records seem to be available. The number taken in 1892 was, as 
previously stated, 125,000. In 1904 there were only 99,000 secured, 
but in 1906 the unprecedented number of 253,344 were secured. The 
average number of eggs to each fish indicates that the fish averaged 
a fairly large size. That year (1906) 181 trout, as previously stated, 
were caught; in 1907 the take dropped to 46, in 1908 to 47, and in 
1909 to 8, and in 1910 and 1911 the catch amounted to practically 
nothing so far as the eggs obtained were concerned. 

While there are no conveniently available records of trout taken 
by anglers in the past few years, the general impression is that they 
are now too scarce to gratify the angler more than very seldom, and 
it is plainly evident that not enough can be secured there at present 
to restock the lake. And this is in spite of the fact that the brooks 
still contribute to the lake a good many small trout. 

Habits.—The trout is almost omnivorous, as fully,.if not more so, 
than the pickerel. In lakes where smelt or other available fish abound 
it subsists largely upon those fishes. An 11?-inch trout caught in 
August at The Hedgehog in 90 feet of water was gorged with larval 
smelts. In brooks the trout subsists largely upon insects but eats 
any other fish and even its own kind at times. A 5-inch male trout 
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taken in Pike Brook in April had been eating smelt eggs and larval 
insects, and two other larger ones were found to contain partly digested 
adult smelts, the remains of which, in each instance, measured 4 
inches. 

On April 24, in a pool in Pike Brook, a trout 8 inches long, with 
protruding, apparently blind eyes, was found near the hatchery. 
It was probably a fish that had been hooked a few days previously 
and one eye injured by the hook, the injury or inflammation extending 
to the other eye. The trout when first hooked was .a beautiful, 
bright colored, plump fish. At this time it was somewhat emaciated 
and very dark colored, probably due to blindness, and thus indicating 
that change of color in a fish may depend, to some extent at least, 
upon sight. It was interesting to note that its stomach contained a 
partly digested smelt, the undigested portion about 4 inches long, 
which must have been recently ingested. 

Small trout from 3 to 10 inches long were observed in Pike and 
Blodgetts Brooks throughout the season, and whenever there was 
water in King Hill Brook some trout were observed there. It was 
stated by persons familiar with the brooks and their condition that 
all the trout left the brooks and went into the lake after the first 
heavy rains in November. 

On August 18, in the pool near the hatchery in Pike Brook, a school 
of at least 60 or more trout from 2 to 9 or 10 inches long was observed 
and they were still there about November 1. On October 30 and 
31 many trout were seen in the brook as far up as Alaria Springs, but 
on November 2 only a few trout, perhaps 6 or 7 inches long, seemed 
to be left in the pool and but few observed elsewhere. On November 
3, a very rainy day, about 3 p. m., three trout 5 to 104 inches long 
were found in an overflow pool in the beach formed by a rise in the 
brook that day. The brook was pretty high and running swiftly 
through the beach. In the evening a great many trout were seen 
running down and 30 or 40 were caught. A small percentage of 
them would range from 5 to 10 inches in length (but the majority 
were smaller), many of them spent fish. A 104-inch trout was a 
spent female. The biggest run was early in the evening. The fish 
were descending head first. None was seen headed up brook except 
when startled, when they would sometimes run upstream. These 
trout evidently had not tried to get out of the shallow overflow, as 
there were two quick-flowing outlets. 

On November 4 a few trout 5 or 6 inches long were seen in Big 
Brook and many in Little Brook at Blodgetts Landing, and on 
November 5 a few, perhaps 34 to 6 inches long, were observed in 
Pike Brook below the hatchery, but none above as far as Alaria 
Springs. 
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No direct observations were made upon the spawning habits of 
trout in Sunapee Lake. From the foregoing quotations and notes 
it is seen that formerly the trout ascended the brooks to spawn. The 
principal brooks frequented were Pike and Blodgetts Brooks, espe- 
cially the former. In the fish cultural operations of recent years the 
trout were taken along the shores, principally near the mouths of 
brooks and very seldom on the ‘‘Reefs.” It is probable that even 
now the few trout that breed in the lake attempt to enter the brooks 
and failing that they deposit their eggs in shallow water along the 
shore. In evidence of thisit may be stated that on October 19 a pair, 
a male of perhaps 24 or 3 pounds and a female estimated at 2 pounds, 
was discovered in a slip in the boathouse at Blodgetts Landing, which 
is not far distant from the brook. The female, constantly attended 
by the male, swam slowly about. The position of the male in rela- 
tion to the female was always above her so that he could swim over, 
barely touching or just free from her. He was never below or along- 
side. This relative position was maintained during the several 
observations made upon them during that day. On the 20th the 
fish had gone, probably having been disturbed by the frequent out- 
going and incoming of a motor boat. 

Size.—The trout varies in size according to the conditions of envi- 
ronment, in some waters attaining maturity when small and remaining 
small. In other places it grows rapidly, attaining a considerable size 
before maturity and reaching a weight of 10 pounds or more. 

There seems to be very little that can be learned regarding the size 
obtained by trout in Sunapee Lake prior to the beginning of fish cul- 
ture. In Forest and Stream of September 2, 1886, Dr. Quackenbos 
gives the following records of ‘‘largest trout”’ caught in Sunapee Lake, 
but no definite dates appear: George Farmer, of Newbury, one of 12 
pounds, 30 years ago; J. C. Stickney, North Point, one of 10 pounds; 
Frank Jewett, Pike Shore, one of 9 pounds; Alvin Haskins, one of 7 
pounds 14 ounces, in Pike Brook. Dr. Quackenbos states that the . 
largest ‘‘couplet”’ that he had on record was 13 pounds, and the best 
sweep by the seine fishermen was in 1837, at Newbury, when 40 brook 
trout from 1 to 5 pounds each were taken in 15 minutes. 

Previous quotations from the New Hampshire Fish Commission 
reports show that in 1883 trout were taken weighing from 1 to 6 
pounds, and again in 1888 that the fish taken ranged from 1 to 7 
pounds. 

If the native trout in those early days attained a large size, there 
must have been abundant food, especially in the form of young and 
small fishes. Trout do not reach a large size on an exclusively insect 
diet, probably becauso such food is seldom sufficiently abundant to 
supply the required nourishment to a large number of fish. Where 
the chub and redfin occur, unless under unfavorable conditions, they 
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are usually abundant, and it may be inferred that those species were 
once more plentiful in the lake and perhaps contributed to the size 
of the trout. Elsewhere in this paper it has been suggested that the 
white trout was once small, as was formerly the case with the blueback 
of Rangeley Lakes. If this hypothesis is true and the Sunapee 
‘‘native trout” reached a large size prior to the advent of smelts, the 
small white trout might have formed its principal food, as the small 
blueback is said to have done to the Rangeley trout.and to which fact 
was ascribed the noted large size of the Rangeley trout of years ago. 
However, after the introduction of smelts the records show that the 
trout grew to a large size and were numerous in the lake, but decreased 
in size and numbers, at first gradually, later rapidly, because of the 
poacher and introduced carnivorous fishes. The introduction of 
smelts then probably protracted the existence of the trout to some 
extent, as it furnished abundant, easily obtainable food, which on its 
part did little or no damage to other fishes. Whatever the cause, it is 
evident that the trout is now comparatively rare and does not attain 
the large size that it formerly did, because it does not have time before 
it is caught. 

The smallest trout that the writer observed in the lake, or taken 
from it, was one of 94 inches in length, which was caught April 23, 
1910, on live smelt bait, set over night at Curtis’s Pier. Its stomach 
was empty. On August 16, 1911, one about 10 inches long that must 
have come up from the lake was seen in the mouth of Pike Brook in 
the beach below a fyke net that completely occluded the brook. 

Stocking of the lake.—The habit of trout spawning in brooks when- 
ever possible and that of the young remaining in them for some time 
indicates that the brooks afford the most natural conditions in which 
to plant young trout. 

The fact that large numbers of trout descend to the lake late in the 
fall during or after heavy rains offers no unfavorable argument 
toward planting them in the brooks. Although small, the majority 
of the trout thus migrating seem to be adult fish. It is at the time 
of the year when the shore waters are cool and the fish are not, on 
account of temperature, obliged to seek the deep water with its 
attendant dangers. Trout fry undoubtedly remain m the brooks 
over winter and food for such small fish is far more plentiful in the 
brook than in the lake at that season. While fish, young or adult, 
require less food and feed less in the winter than at other seasons the 
fact that hatchery-bred fish are liberally fed up to the time they are 
planted would seem to indicate that they should be planted where 
they can obtain the most natural food in order that they may not 
suffer from the sudden cessation of food supply. It has been sug- 
gested that salmon fry planted in the brooks in the spring would pro- 
duce more successful results than even larger fish planted in the lake 
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in the fall. The reasons are the foregoing. To plant them in the lake 
in the spring would only subject them to further disadvantages in 
the way of hungry and voracious fishes. While food is plentiful 
enough in the lake during the summer the shallow water that the 
young salmonid would naturally seek is not only too warm but 
infested with enemies, as is also deep water to which they would be 
compelled to resort for sufficiently cool temperature. Disregarding 
the lack of food, the late fall is undoubtedly the best time for plant- 
ing them in the lake, as then the shore waters are cool and compara- 
tively free from enemies. 


BiueBack Trout (Salvelinus oquassa). 


This species of trout was originally discovered in the upper lakes of 
the Rangeley chain and was described by Girard in 1854. It has 
always been considered as peculiar to the Rangeley Lakes, where it 


Fia. 2.—Blueback trout. 


abounded in the early years, ascending a few streams in countless 
multitudes in October to spawn, and where it was caught in dip nets 
by the barrel and even by the cartload by the inhabitants, and cured 
for winter use. In the course of time the fish became so diminished 
in numbers that the commissioners brought about the enactment of 
a protective law for this fish which hitherto had never been protected, 
but it continued to decrease until the present time, when it is 
nearly, if not absolutely, extinct in those waters. The alleged cause 
of the decrease was the excessive and unseasonable fishing by the 
inhabitants of the shores of the lakes. But these people had fished 
in the same way and to the same extent for more than 50 and perhaps 
100 years with no perceptible diminution in the number of trout. 

One of the first acts of the State fish commission after its establish- 
ment was to introduce landlocked salmon in the Rangeley Lakes. 
The diminution in numbers of bluebacks was in direct ratio to the 
increase in numbers of salmon. The salmon now abound in those 
lakes. The bluebacks are no more, and not only that, but trout have 
decreased in numbers notwithstanding the bounteous annual plants 
of young. 
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A curious phenomenon was connected with the disappearing blue- 
backs. The original blueback never attained a size over 9 or 10 inches 
in length, or much over one-fourth of a pound in weight. In 1895 
the smelt was first introduced, and it increased in numbers rapidly, 
so that in 10 years these little fish fairly swarmed in the lake and in 
the spring breeding season they were washed up in windrows on the 
shore, much to the annoyance of those living near the shore, owing to 
the stench of rotting fish. After the introduction and increase in 
number of the smelts, occasionally a large blueback was caught on a 
hook, that is, a fish that would weigh a pound or more, and in the fall 
seasons of 1901 to 1904 in Rangeley Stream the few bluebacks that 
were found there by the State fish hatchery operations were all large 
ones, weighing from 1 to 2 pounds or more. Since then no bluebacks, 
to the writer’s knowledge, have been taken in Rangeley waters, and 
he has endeavored to keep in touch with the matter. The increase in 
size of the few remaining bluebacks is ascribed to the smelts upon 
which they probably subsisted. 

The reports of the State fish commissioners of New Hampshire 
indicate that on April 26, 1878, 3,000 and again on June 3, 1879, 
4,000 young bluebacks were planted in Sunapee Lake. 

They have never given evidence of their presence in the lake, 
unless the white trout of that lake are the results of those plants, 
which was at one time contended by some. This will be discussed in 
connection with the latter. 


Wuire Trout (Salvelinus aureolus). 


Description.—The ‘white trout’? of Sunapee Lake is one of that 
group of salmonid fishes properly known as charrs, of which, in this 
country, the common trout (Salvelinus fontinalis) is the best-known 
member. It is closely related to, if not specifically identical with, 
the European charr otherwise known in this country by the German 
name ‘‘saibling” (Salvelinus alpinus), and very close to the only 
charr occurring on the Pacific coast of the United States, Salvelinus 
bairdii (S. malma Jordan and Evermann in “Fishes of North and 
Middle America’). 

The Alpine charr occurs throughout central and northern Europe, 
to some extent in the British Isles, as nominal species, varieties or 
forms of Salvelinus alpinus, and in closely related or identical forms 
in Spitzbergen, Iceland, Greenland, Arctic North America, and 
Siberia. Many forms of the saibling have been described as distinct 
species, but the supposed distinctive characters, upon study of an 
increased amount of material, have been found to be only individual 
variations. On the other hand, some forms have been found to 
possess differences that are group variations more or less local in 
character which may be of specific value. 
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The difficulty with which such value is determined among these 
fishes, however, is well illustrated in the case of the white trout of 
Sunapee Lake, which was at first and at the same time pronounced 
by two eminent ichthyologists to be the common trout. Later by 
one it was said to be the European saibling, and by the other the blue- 
back trout of Rangeley Lake, some of which had been planted in the 
lake. The latter at that time considered the ‘‘blueback”’ identical 
with the saibling forms occurring from New England through Quebee, 
Labrador, and Greenland, but possibly not indigenous to Sunapee 
Lake. The other stoutly maintained that ‘‘the affinities of this form 
are closer to the saibling by the way of an Atlantic steamer than by 
way of Greenland and Iceland.’”’ The same form, however, was known 
in Floods Pond, Me., long before the saibling eggs from Europe were 
received in this country. Again, the second-mentioned authority later 
pronounced the Sunapee white trout a species new to science and 
described it under the name of Salvelinus aureolus, and the first 
authority described two smaller forms as Salmo (Salvelinus) agassizia 
and Salvelinus marstoni, respectively. On top of all this one of the 
most distinguished ichthyologists in this country, and one with 
whom the describer agreed, decided that S. agassizii was only a local 
variety of the common trout (S. fontinalis), notwithstanding not 
only its difference in shape and color, but the fact that it was said 
to possess teeth on the “‘hyoid bone,” or ‘‘root of the tongue,” a 
difference that was supposed to distinguish the saibling forms from 
the common charr (S. fontinalis). 

Notwithstanding the absence of prominent structural differences, 
there is a question whether it is not well to recognize slight differ- 
ences of that kind in connection with those of size, color, and habits, 
at least locally constant and fixed. It has been said that species 
are not entities and that the term is only an expression of our igno- 
rance. So it might be said of many other things and terms. The 
writer can not subscribe to this view, but regards the use of specific 
as well as other terms used in classification as expressive of what is 
known. 

Classification is not wholly theoretical and of use to the taxono- 
mist alone. It is of practical use to the fish culturist. It is of value 
to him to know that one form attains only a small size and ascends 
streams to spawn, and that another form reaches a weight of 6 to 8 
pounds and spawns on shoals in the lake, and to have names by 
which to distinguish them. From the fish-cultural standpoint, based 
upon what is known of the fish, these two forms are or should be 
regarded as distinct species in order that the fish-cultural distribu- 
tion may be rational. But if the transfer of the one form from its 
habitat to the habitat of the other results in the change of the structure, 
color, and size of the fish to that of the occupant of the water to which 
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it is transferred, the distinctive names are no longer of any use. A 
knowledge of the conditions of the respective habitats alone becomes 
essential to the successful results in the fish-cultural distribution of 
the fish. 

It is therefore very desirable for fish culturists to know whether 
the comparatively insignificant little bluebacks of Rangeley Lakes 
transplanted into Sunapee Lake became the large, important food 
and game fish of the latter lake. The protracted and animated dis- 
cussions of this question in various sportsman’s journals and other 
publications never settled the question, nor can it ever be positively 
determined. All that can be done now is to deduce approximate 
probabilities from the known facts bearing on the matter. 

Occurrence in Sunapee Lake.—The reports of the New Hampshire 
Fish and Game Commissioners indicate that on April 26, 1878, and 
again on June 13, 1879, 3,000 and 4,000 young bluebacks were, 
respectively, planted in Sunapee Lake, surely a small number from 
which to expect immediate extensive results. 

According to Dr. John D. Quackenbos,® as far as is known the 
first specimens of this new fish to be distinguished from the well- 
known forms were taken in Sunapee Lake during the summer of 
1881.° The fish taken weighed from 2 to 3 pounds each. Dr. 


a The Sunapee Saibling: A fourth New England variety of Salvelinus. Transactions New York Acad- 
emy of Science, vol. xm, 1893, p. 140. 

b In Forest and Stream, Dec. 18, 1890, p. 485, Dr. T. H. Bean adduces evidence that the white trout is 
indigenous to the lake, from information furnished him by Commissioner Hodge. Commissioner Hodge 
was an earnest advocate of the idea that it was native and the various disputants discredited this evi- 
dence. While it has not been admitted in the discussion of the trout in this paper as positively authentic, 
it is in line with what has been stated regarding what usually occurs when a strange fish is discovered 
(p. 124). Dr. Bean writes: 

“During a visit to New Hampshire, in October of this year, the writer first met his friend and corre- 
spondent, Col. Elliott B. Hodge, a gentleman whose name is throughly identified with fish culture and 
protection in the State which he loyally serves as fish and game commissioner. We were at Plymouth 
and Sunapee Lake together, and discussed many objects of mutual interest, among them the golden trout, 
which Col. Hodge first brought to the notice of ichthyologists and which was introduced to the general 
public through the columns of Forest and Stream. From him I learned many interesting things relative 
to the history and habits of the new trout, and, as they have an important bearing upon the inquiry now 
being made into the relationship of the golden trout to the ALU Gs saibling, I think this an opportune 
time for making the information public. 

“Mr, Pike, who was born and brought up at Sunapee Lake, says that about 25 years ago he and his 
father saw a great school of trout in the lake. They caught a good many of them, but never looked for 
them again, because they supposed it to be a mere chance occurrence. 

“Mr. Nat. Lear, of Newbury, N. H., told Col. Hodge that when they were building the Concord «& Clare- 
mont Railroad, in 1872, shortly after the introduction of smelt, he and some others were catching smelt 
at the mouth of Beech Brook one night (this brook is a tributary of Sunapee Lake), when they saw what 
they supposed to be a large sucker and dipped it up. It proved to be’a white trout of 4 pounds, and looked 
to him, as he remembers it, just like the aureolus, which he has seen since. It was very white and silvery. 

““Mr. Moses Gould, of Bradford, N. H., who was one of the earliest trout fishermen on the lake, and 
fished from boyhood, claims that in 1873 he caught two large trout of this kind in Sunapee and showed 
them to a number of persons as a very peculiar trout. 

«A bout 1873 or 1874 Thomas Roach caught two trout through the ice in Sunapee, one of which weighed 
more than 7 pounds. Up to 1871 Sunapee Lake was practically unknown as a fishing lake for trout, and 
there were scarcely any boats on the lake. The little fishing that was done was chiefly for pickerel. No 
one fished in deep water for trout until their accidental discovery in great depths about 1881 or 1882. The 
aureolus, being a very late spawner, came onto the shoals at a time when there was little or no travel across 
the lake. 

“(A Mr. Peabody stated that in 1881 or 1882 he saw a big school of suckers on the shoals south of Loon 
Island, Sunapee Lake. Ofcourse there is little doubt that these were golden trout.” 
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Quackenbos states (loc. cit.) that in the two following years, 1882 
and 1883, a sufficient number were taken to excite comment. In 
October, 1885, Col. Elliott Hodge, then State fish and game commis- 
sioner of New Hampshire, had his attention called to the fish, acci- 
dentally discovered in vast numbers on a ‘‘mid-lake rocky shoal.” 
He wrote to Dr. Quackenbos: ‘‘I can show you an acre of these 
trout, hundreds of which will weigh from 3 to 8 pounds each. I 
could never have believed such a sight possible in New Hampshire.” 

Thus it appears that three years after the first lot of bluebacks 
were planted specimens were taken weighing 2 and 3 pounds and 
still more and larger ones in the next few years. In five or six years 
at most they occurred in prodigious numbers, ‘‘hundreds of which 
would weigh from 3 to 6 pounds each.” 

Taking into consideration the probable abundance of food in the 
form of smelts, it would not be surprising that in 6 years the fish might 
attain 6 pounds or more in weight, allowing an average increase of 1 
pound to the year, which is a stated estimate for the common trout 
under favorable conditions. But when the abundance of predaceous 
fishes like the common trout, landlocked salmon, perch, and others, 
are taken into consideration, it might be doubted that in that length 
of time such a multiplication of the species would result from such 
a small plant as 7,000, even under the most favorable of other condi- 
tions, especially when the extinction of the blueback in the Rangeley 
Lakes, as has been pointed out, is doubtless due to landlocked 
salmon. 

The Rangeley blueback has been planted in various other lakes of 
Maine and New Hampshire where the conditions were apparently 
fully as favorable for it as Sunapee Lake, and none has since been 
reported. This, however, does not prove that Sunapee is not an 
exception, but is collateral evidence. Furthermore, the same white 
trout has been discovered in other New Hampshire, Maine, and 
Vermont waters where no red, white, or blue trout has ever been 
planted and where they could not gain access from their native waters 
save through the instrumentality of man; and it is not impossible 
that it may yet be found in waters where it is not at present recognized. 
The later discoveries just referred to do not prove that the Sunapee 
white trout did not result from the blueback introduction, but are 
evidence to the contrary, showing that there is no necessity to 
account for its presence in Sunapee Lake by man’s intervention. 
There is no record of the introduction of any other fish than the blue- 
back which could possibly account for its presence. It has been 
absolutely proved that none of the products of European saibling 
eggs ever reached Sunapee Lake. If not a blueback or a saibling, 
and not indigenous, where did it come from ? 
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The fact that it was ‘never observed” prior to this time may be 
a matter of not recognizing it as distinct from the common trout, 
or as Dr. Quackenbos suggests (loc. cit.), ‘‘in the ignorance of the 
few who in old times may ever have seen it, and who cared for 
nothing beyond the fact that it was good to eat.” 

It is quite possible that before the smelts were introduced the 
Sunapee white trout was small like the blueback of Rangeley Lakes, 
on that account never taking the hook and never observed, as it did 
not ascend the brooks to spawn; and that, like that species, it did 
not attain a large size, until after the introduction of smelts, owing 
to scarcity of food conducive to such growth. But there is no way 
to prove this. 

That a fish may exist in a body of water for many years without 
becoming generally known is not so strange as at first thought it 
seems. Many resident fishermen and even nonresident anglers have 
caught at times fish that were more or less strange in appearance. 
In such cases they discuss the identity among themselves and per- 
haps come to the conclusion that it is a freak form of some other fish, 
which it to some extent resembles. When not accounted for in that 
way it is usually ascribed to hybridization, or if a fish with which 
they are not familiar has been introduced it is likely to be considered 
that form. But seldom is it suggested that it is a hitherto unrecog- 
nized species, and usually instead of sending it to some competent 
authority for identification it is taken home and eaten or given to 
the cat or hens. But when some more observing person detects a 
hitherto unrecognized fish, many others remember that they have 
caught the same thing at one time or another. Of course there are 
instances of forgotten or accidental introductions of fish which when 
discovered can not be definitely accounted for, but in most instances 
such can be determined. The white trout, for instance, was at first 
thought by some to be the result of a plant of some fish from the 
St. Johns River, an account of which is given by Dr. Quackenbos (loc. 
cit.). But it is well known that no such fish occurs in the St. Johns 
River, and it was finally decided that the supposed St. Johns River 
fish were landlocked salmon from Grand Lake stream, Maine. 

Habits and food.—The habits of the American saibling are essen- 
tially like those of their European congener. They are what may be 
termed deep-water fishes, at least in the southern part of their geo- 
eraphical range, occurring in shallow water, as a rule, only when the 
water is cool, principally in the fall breeding time and early spring. 
Occasionally in summer one may be seen at the surface in early even- 
ing or on a cool, cloudy day, but it apparently does not remain there 
long. Such appearances at the surface seem to be on account of 
insects upon which the fish occasionally feeds. 
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Deep water in this section is affected undoubtedly on account of its 
coolness, as in the far north the fish are found not only in shallow lakes 
but in streams. The saibling of the far north and as far south as 
southern Labrador and Newfoundland, and perhaps the north side of 
the Gulf of St. Lawrence, in common with the ‘brook trout,’ has 
sea-run forms, as have the saiblings (S. bairdw and S. malma) of the 
Pacific. In fact, in those regions they are best known as ‘‘sea trout.” 

That the ‘‘sea-running”’ habit is not possessed by the more southern 
forms is easily accounted for by the remoteness of their habitats from 
the sea and the obstructions in the waterways. 

The food of the different forms varies according to locality and 
size of the fish. In localities where fish are suited to their maw and 
taste, such form their principal sustenance. They feed to some 
extent upon insects, especially the larval or aquatic forms. 

An article by S. Garman in a sportsman’s journal in 1891 says: 
‘‘In New England the habits of the saibling would seem to be the same 
as on the other side of the Atlantic. Of such as were examined the 
stomachs were filled with small fishes, mainly smelt, and in several 
cases with spawn.” 

The larger white trout examined by the writer at Sunapee Lake 
always contained smelts when there were any stomach contents at-all. 
Several ranging from 54 to 8} inches in length caught at The Hedge- 
hog in about 90 feet of water also contained smelts. 

The following observations on very young white trout were made 
in 1910. April 23, along the shore of Soo-nipi Park, principally over 
coarse gravel and over sand beach near the gravel, several young were 
seen and four of them caught, each about. 1 inch long. When dis- 
turbed they would swim and dart about, hesitating to go far into 
deep water. But if they went toward shore they would not conceal 
themselves under the gravel, but seemed to depend for protection 
upon darting and dodging, at which they were quite adept. Appar- 
ently becoming tired, however, they swam more slowly and were 
easily caught. Their stomachs contained larval diptera (Chirone- 
mus) and some minute crustaceans (Hntomostraca). April 28, at the 
head of Pike Brook deadwater, eight specimens 1 to 17% inches long 
were caught. Their stomachs also contained principally Chironemus 
larva. 

The breeding habits also vary, as they do in the European saibling. 
Some forms ascend streams in the fall to spawn, others spawn upon 
shoals in the lakes. 

The white trout of Sunapee Lake, during the summer months, 
resides in depths of from 60 to 90 or 100 feet, where the temperature 
is in the neighborhood of 50° F. or less. In the spring it occurs in 
shallow water about the shores and is often caught from the wharves 
and piers. In the early part or middle of October it appears on a 
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shoal near the entrance to Sunapee Harbor, to spawn, and the run 
continues approximately one month. This seems to be the only 
spawning place in the lake. At least, im the search that has been 
made for other grounds, none has been found.? This is the shoal 
where the fish was discovered in such numbers by Commissioner Hodge. 
The shoal consists of coarse gravel and sand thickly interspersed with 
bowlders of various sizes, and, as has been previously mentioned, is 
contiguous to deep water. The water on the shoal varies, of course, 
with the level of the lake, but it averages from a foot to 6 or 8 feet in 
depth in places. A phenomenon was noticed on the shoal which may 
account for the peculiar suitability of the place for a spawning ground 
of the fish; that is, whenever a light breeze is blowmg from any 
quarter, even from the side most protected from the wind, there is 
always a perceptible current across the reef, and at times quite strong, 
in the same general direction of the wind. The temperature of the 
water at the beginning of the breeding season is from 40° to 45° and 
later about 33°. 

In the spawning runs males at first predominate. The action of the 
fish on the ground has not been fully observed, or, if observed, has 
not been described. Such observations, however, are difficult, owing 
to the fact that the runs occur at night.® 

The following table shows catches by night on “‘The Reef” during 
the month of October, 1910, showing the proportion of males to 
females: 


Date. Total. Males. | Females. || Date. Total. Males. | Females. 
° | 
Z | ! 
Oct Ql. =. 622 oee=5- 7 6 WA OXG ee SaceSossacelssocccsecc \ oe epoere eter |lneeteaee 
2 eT eee See 12 1) SOL eats See ete 46 6 40 
7) ee eee | 49 37 12 Sars crafebensta aks \ 
Dg MEET s 40 30 | JON Woy! fies a. soko: j 30 2 28 
D7 ER ES See 
Bic npges ber ri: \ 96 51 45 


Up to the 29th females were in the minority and during the latter 
part of the month greatly predominated. This may be due to the 
fact that the males running first were nearly all caught. 


a Jn the American Angler of Feb. 19, 1887, Dr. Quackenbos stated that in the previous fall the ‘‘oquassa 
trout,’’ as he termed it was observed to attempt ascent of the inlets in company with the common trout. 

During the search for other spawning grounds of white trout on Oct. 18, 1910, two individuals, of one-half 
and 11 pounds, respectively, were taken in gill nets set near the mouth of Pike Brook, and on Oct. 8 and 9, 
1911, a pair, male 4 and female 5} pounds, was caught in gill nets sunk to the bottom in about 30 feet of water, 
in Blodgetts Cove not very remote from the brook. 

> In Forest and Stream of Dec. 18, 1890, quoting Commissioner Hodge, Dr. Bean says: “The golden trout 
have sometimes come on the spawning shoals by the ton at a time. They do not pair to any noticeable 
extent, and a female is sometimes attended by five and six males. They make no nest, but move around 
continuously like lake trout. The lake trout voids the eggs by rubbing the belly over the coarse rocks, and 
the males sometimes lean down on top of the females. At Loon Island shoals the fish have spawned in 
waters so shallow that their backs were not covered. The usual depth ranges from 6 inches to 4 or 5 feet, 
but some of the large ones doubtless spawn in deep water.’’ 
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A female is stated to average about 1,200 ova to the pound of fish. 
From fish-cultural operations it is observable that the eggs are not 
always deposited at once, more than one and sometimes several strip- 
pings being required to get all of the eggs. While this may possibly 
be due to the abnormal conditions incident to their retention in live 
cars, it is probably a natural condition. 

It is stated that white trout have been taken weighing as high as 8 
and even 10 pounds, but the largest of authentic record known to the 
writer was 7 pounds. The average size of those taken by the Bureau 
fish culturists in the fall of 1911 is estimated to be about 1 pound, 
but there were some much larger and many considerably smaller 
than this. 

It is not known how long after hatching the young remain upon 
the shoal, but in summer young white trout of only a few inches in 
length are taken on the same grounds with the large fish. 

Culture.—In the reports of the State commissioners no comments 
are made regarding the spawning of white trout until the report of 
1889, where it is stated that 200,000 were planted in May and June, 
and ‘‘the aureolus were late in coming on their spawning beds; still 
a fair number were taken, considering the weather.’’ The report for 
1890 says that the fish came on their spawning grounds early in October 
and that 100,000 eggs were taken. The report for 1891 says: ‘‘The 
aureolus came on their spawning beds in October in large numbers 
and many more were secured than last year.”” The report for 1893 
has the following: “‘Of the aureolus more than twice the number were 
taken [than last year], 148 having been procured in one day. Owing 
to the fact that a large percentage were male fish, the amount of 
spawn taken was but little over twice that laid down last year, being 
105,000 last year and 218,000 this year.” 

The succeeding reports state in tables the number of fish planted 
and distributed. From these reports it appears that the State com- 
mission took the first white trout eggs in the fall of 1887 and made 
the first plant, as previously mentioned, in 1888. The State commis- 
sion operated at Sunapee Lake until about 1900, and in that time 
planted 985,000 fry. In 1902 the United States Bureau of Fisheries 
assumed the work as a field station. The first plant was made by the 
Bureau in 1908, and the operations were continued until 1911. The 
detailed lists of distribution in the reports of the Bureau show that 
in this time 1,079,873 young white trout, mostly fry, were planted in 
the lake. There are several years of which the State reports give no 
records, presumably because no fish were planted. 

The table following shows the plants of fry in each year by the 
State and Federal hatcheries. 

97705°—13——5 
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BY NEW HAMPSHIRE. BY BUREAU OF FISHERIES. 
WSS. A al Jahan ea heey 200,000 *| 4008 22h bene: ees @ 21, 025 
PSO 6252.4 anti eee eee 25O S00 st IS04. 2 ccs. Nee at ee eee 16, 000 
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; AGI Miser eS es eee Meera 2: 79, 685 
PO tale el ee 985, 000 Bd BARS 7 
Wotal so cess Ores 1, 079, 873 


In 1890, 90,000 were planted by the State in other waters but none 
in Sunapee. The total number planted in Sunapee Lake from 1888 
to 1911, inclusive, according to these figures, is 2,064,873. 

The records of Mr. James D. De Rocher, of the United States Fish- 
eries station at Nashua, who has been in charge of the Sunapee Lake 
field station since 1904, show the catches of white trout in each year 
as indicated in the following table: 


CATCHES OF WHITE TROUT IN SUNAPEE LAKE. 


Year. pote Males. | Females. jpses 

WQ04 Saciece ak ese te Sceaece wie wae aden ccna deinabincs Sennett tee 360 207 153 275, 000 
NOOB Faye x ioisiasSia le sciorarere de arate le ieratere(aisre tote ahe,c10 miatate atoretom clarelna terse niaeaeeicc 721 461 260 349, 800 
LOO Sc See SST sc SG ce Se Se ch oane = wana onde ees emadeaasee 770 500 270 374, 400 
LQTS se ick ade sien ccd wcisromatinis oie Saisie lene ren eens emateere 614 395 219 290, 786 
TQOR Fn bs SE ake SoA Rais sadaasic oie cds da selena eaheabe ceeee nese 655 390 265 372, 084 
G09 Bo. a ee Saeed Gace Sec widh ete S cicle cca acaarelemict eles seers So eeeee 374 164 210 302, 050 
TOMO SS ao aah oie ar a RE i Solatinds Se os aoe ee aoe eee 300 171 129 195, 650 
WOU Soe siose <cjcpeiers warsjeeinisle Sclewhiois wie Siemans ieee ee sales eee icaseeeeee 706 416 290 370, 300 

Wa tedoe 2 ge Spec 52 COME hae, eee 4,500} 2,704 — 1,796 | 2,530,070 


It is variously claimed and disclaimed that the white trout are 
increasing in number. There was a great falling off in the catch of 
1904 over previous catches by the State commission, but this may 
have been due to imperfect or incomplete methods of catching them, 
or bad weather. In 1905 the catch about doubled that of the year 
before. In 1906 there was an increase of 49. In 1907 it fell off 56, 
but rose again in 1908 by an increase of 41 over 1907. In 1909 it 
dropped again to 281 less than the year before and in 1910 to 74 less 
than 1909, but 1911 brought it up to within 64 of the 1906 catch, 
the largest of the eight years. Yet there was a vacillating decline 
from 1906. The increase in 1911 was encouraging, as it possibly 
indicates an increase that may be maintained. But if the fish are 
increasing in numbers they are decreasing in size. It is only neces- 
sary to refer to the commissioners’ reports of the early status of this 
fish in Sunapee Lake and compare it with Mr. De Rocher’s statement, 
supported by his records, to substantiate this view. 


@ Includes 4,200 fingerlings. 
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Mr. De Rocher states that when he first took up his work there 
the fish would run 2 and 3 pounds on the average and larger ones 
up to 7 pounds were often caught, but now they do not average over 
14 pounds, although some larger ones are still taken. 

An increase in numbers is possible through the larger numbers 
planted and the decrease in the number of landlocked salmon. But 
the chinook salmon is a menace. A number of instances are reported 
where small white trout have been found in chinooks’ stomachs. 
That this salmon has had no very apparent effect upon the trout is 
probably due to the comparatively recent increase in numbers and 
size of the chinook. The writer ventures to predict that if the chinook 
continues to increase in numbers the white trout will again decrease. 
The same may be said of an increase in the number of landlocked 
salmon. This has been discussed in another place and need not be 
repeated here. 

Characteristics.—All of the saibling group are readily distinguished 
superficially from the common or ‘‘native” trout by the absence of 
rivulation on the back and usually by the more slender form. The 
common trout at all ages possess the rivulations. The presence of 
basibranchial or so-called ‘‘hyoid” teeth also is a distinguishing 
characteristic in New England, but farther north, as in Labrador, a 
fish supposed to be S. fontinalis, having the rivulations or wavy bars 
on the dorsal and caudal fins, at least has been found to have teeth 
on the ‘“‘root of the tongue” or basibranchials. This is the case with 
the type specimens of S. hudsonicus, and this form (S. hudsonicus 
Suckley or perhaps more correctly S. canadensis Hamilton Smith) on 
that account, perhaps, should stand as a good species or, if inter- 
gradations are found, at least as a subspecies. 

While it is comparatively easy to distinguish the common trout 
from the saiblings, it is rather a difficult matter to distinguish the 
species of the group. If they were not so closely related, it would 
have been easy to decide whether the Sunapee white trout was a 
Rangeley blueback or not. Dr. Bean distinguished Salvelinus aure- 
olus from S. oquassa by the following differences: 


SUNAPEE TROUT. BLUEBACK. 
SSP ANTASD eg TiTe RO negate sry ne aoe nt Ente oct) Nee BU De eee Anal ut, 10. 
2. tmmature!9uinches ini lengeth: = 5222s... 22 - ste oc=- ee Mature 9 inches in length. 
3. Color of back in young, numerous dark blotches..__._.-- Back uniform steel blue. 
4. Embryo with white lines at the upper and lower edges No such white lines. 
of caudal. 
Des Spawns in lake on shoals’ >: 2)... 520 a2s/oc.cectcmseinss 3 Spawns in streams. 
6. Gill rakers shorter and usually less numerous and almost More numerous and not 


always curled. curled. 


The first difference will not serve to distinguish, as S. awreolus some- 
times has 10 anal rays, but in general it is of significance, especially 
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when taken with other apparent differences, that the usual anal-fin 
formula in S. aureolus is 9, that of S. oquassa 10 or 11. 

The second distinction does not now obtain, for mature 9-inch 
aureolus have been observed and oquassa is known to reach the size 
of the average aureolus. 

The third is of no value, as it is comparing an immature or young 
' fish with a mature adult. 

The fourth is of little value, as it refers to a character that was 
observed in S. aureolus, but its absence in S. oquassa was conjec- 
tured. 

Fifth. The place of spawning is obviously not a specific distinction. 

Sixth. The gill rakers of the large specimens of S. oquassa do not 
differ in number, length, or in curling and other distortions from the 
Sunapee white trout. 

Having weighed and found most of these supposed differences 
wanting, it remains to poit out the real differences, if any exist. 
The most conspicuous external difference is of color, and that 1s not 
very pronounced. The spots are more numerous and smaller, and 
the under side of the pectoral fin has a narrow margin of white in 
oquassa. While, as before stated, the oquassa occasionally has as 
few as 9 rays in the anal, it more often has 10 or 11, and qaureolus 
never has been found to have 11, and only rarely 10. Comparing two 
male specimens each of the two species, the oquassa apparently has 
a somewhat longer head and snout. More careful examination of a 
larger number of specimens each might either reveal more differences 
or reduce the foregoing to naught. The young, even in the fry stage, 
are usually easily distinguished from the common trout by fewer 
parr marks. 

Propagation.—The European saibling has been successfully culti- 
vated for many years, and judging from the experience in hatcheries in 
Maine, as related by Mr. Merrill in a letter to Dr. Quackenbos,® the 
young of the white trout could be easily reared to yearlings, if 
desired, in artificial inclosures. Mr. Merrill states: 

At Green Lake the temperature of the water runs high in the spring, and much loss 
has been occasioned thereby among the brook trout fry, but the saibling have in such 
cases remained perfectly healthy. My experience in rearing this fish has been 
extremely satisfactory, and I believe it to be one of the best subjects for the fish cul- 
turist among our Salmonide, especially where the fry are reared to the yearling stage, 
as is generally done in Maine. The eggs that I received last winter hatched well, and 
the fry in the early stages of development displayed wonderful hardiness under the 
most trying circumstances. 

The brook trout during the spring suffered from warm water, the temperature rising 


to 65° F. soon after they hatched. The loss was considerable, but the saibling fry 
were not affected by this high temperature. * * * 


a “The American Saibling,’”’ ete. Second Annual Report of the Commissioners of Fisheries, Game and 
Forests of New York for 1896, p. 185-191. 
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In consideration of the experience which I have had with the American saibling, I 
would select it in preference to any other fish if I desired a salmonoid to rear from fry 
and obtain the best results in size and percentage matured. 


GRAYLING (Thymallus montanus). 


The Montana grayling originally existed only in the tributaries of 
the Missouri River above Grand Falls. The United States Bureau 
of Fisheries first began successful propagation of the grayling in 1897, 
at Bozeman, Mont., under the superintendency of Dr. James A. 
Henshall. It was at the Bozeman station that the grayling planted 
im Sunapee waters originated. The habits of this grayling are 
described by Dr. Henshall as follows: 


The Montana grayling prefers swift, clear streams of pure water, with gravelly or 
sandy bottom. It is quite gregarious, lying in schools in the deeper pools, in plain 
sight, and not, like the trout, concealed under bushes or overhanging banks. In 
search of food, which consists principally of insects and their larve, it occasionally 
extends its range to streams strewn with bowlders and broken rocks. The fry subsist 
on minute crustaceans, as Entomostraca, and for seizing the minute organisms is fur- 
nished, like the lake whitefish fry, with two sharp retrorse teeth in the upper jaw. 


The grayling spawns on gravelly shallows, and Dr. Henshall says 
that it will go long distances, if necessary, to find suitable spawning 
grounds, even passing through large lakes to the inlets. 


Fia. 3.—Grayling. 


Regarding its game and food qualities, Henshall is quoted as 
follows: 


The Montana grayling is a most graceful and beautiful fish, whose dainty and lovely 
proportions and exquisite coloration must be viewed fresh from its native waiers to be 
appreciated properly. As a food fish it is fully as good as the trout, and to my taste 
better. Its flesh is firm and flaky, very white, and of a delicate flavor, as might be 
expected. As a game fish it is the equal of its congener, the red-throat trout, and 
when hooked breaks water repeatedly in its efforts to escape, which the trout seldom 
does. It takes the artificial fly eagerly, and if resisted at the first cast will rise again 
and again from the depths of the pool, whereas the trout will seldom rise the second 
time to the same fly without a rest. 


The United States Bureau of Fisheries reports of the distribution of 
fishes show that the following plants of graylmg were made in Sunapee 
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waters: In the tributaries of Sugar River, in 1904, 10,000; in 1906, 
in Sunapee Lake, 15,000; and again in Sunapee Lake, in 1907, 
40,000, aggregating 65,000. There is no evidence that these plants 
were successful. 

Sunapee Lake and Sugar River are surely not suitable waters for 
the fish, according to Dr. Henshall’s statement regarding its require- 
ments. The conditions of the tributaries of Sugar River referred to 
are not known to the writer. Should the grayling become acclimated 
in these waters, it could hardly do any harm, as it is mainly an insect 
feeder, and does not attain a large size. 


SMELT (Osmerus mordaz). 


The common smelt is primarily an anadromous marine fish, the 
geographical range of which is from Labrador south at least to New 
Jersey, and it has been recorded from the Delaware. 

It abundantly ascends the St. Lawrence River, the rivers of New 
Brunswick, Nova Scotia, Maine, and New Hampshire, to some extent 
the streams of Massachusetts, Rhode Island, Connecticut, New York, 
and formerly New Jersey, especially in the latter State the Raritan 
and Passaic Rivers. Even now brooks of Long Island are said to be 
frequented by smelt. 

The smelt is of considerable commercial importance throughout its 
present geographical distribution, as caught in traps, weirs, seines, 
and in the winter through the ice with hook and lne. Throughout 
its range, at least as far southward as Massachusetts, it has become 
landlocked; that is, in times past, some have remained in fresh-water 
lakes and ponds and formed a fresh-water race, which in breeding time 
continues its anadromous habit of ascending tributary streams when- 
ever possible, from its fresh-water sea. In a few ponds, however, it 
spawns along the shores among the sedges and water plants. It has 
even been claimed that smelt eggs have been obtained from deep 
water, attached to sticks. This, however, is probably due to a mis- 
taken identification of the objects. 

Fresh-water races.—In many lakes there are apparently two distinct 
races of smelts, which possibly may be distinct species. In fact, the 
fresh-water smelt may be specifically or subspecifically distinct from 
the marine form, or there may be many distinct species in fresh waters, 
as anumber of lakes produce smelts which, in the absence of sufficient 
material examined, seem to differ from the smelts of other fresh waters. 
Cope long ago described two Maine lake forms as distinct species, 
which have since been recognized in the books as subspecies of the 
marine smelt. But the differences are sufficient to constitute distinct 
species, at least until intergrading forms have been discovered. 

Therefore it is possible that the fresh-water smelts should all be 
considered one or the other of Cope’s species; but Inasmuch as one of 
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these, at least, differs from some other fresh-water smelts as much as 
:t does from the marine smelt, it seems more likely to confuse than to 
clear up the matter to transfer and apply names indiscriminately 
without sufficient data upon which to base conclusions. 

The two apparent fresh-water races, previously alluded to, may be 
only apparent on account of this same lack of knowledge. The ap- 
parent differences are those principally of size and habits and to some 
extent structure, so far as examination of specimens has proceeded. 
In a number of Maine lakes there are (apparently) two distinct sizes, 
with somewhat different breeding and feeding habits. One size reaches 
a length of at least 15 inches and a weight of a pound, and even larger 
ones have been reported. The smaller one existing in the same lake 
seems not to reach a larger size than 5 or 6 inches at most, as indicated 
by those constituting the breeding runs in the streams. The time of 
spawning differs more or less. The height of the period of the larger 
form being at least a month earlier than the smaller one. The smaller 
one usually ascends the streams as soon as they are free from ice, or a 
little later. The larger one is known to ascend them, in some localities 
at least, before the ice is out. 

In those lakes where there is apparently such an extreme difference 
in size, only the larger form is caught with hook and line in summer 
and through the ice in winter, this being due to the difference in feed- 
ing habits, the large smelt subsisting mainly upon smaller fish, for 
the most part young smelts and the smaller form. The small smelt 
subsists, so far as at present ascertained, almost wholly upon minute 
crustaceans. This characteristic feeding habit obtains, however, only 
where the two apparently widely distinct forms exist, as in some lakes, 
Sunapee for instance, even little smelts only 4 or 44 inches long are 
taken on worm and fish bait. 

Then, again, there are lakes and ponds where the two distinct sizes 
do not seem to exist and the smelts are of practically a uniform size 
in the one pond, differing in size variously from those of other ponds, 
according to the pond; and some of the ponds are closely connected 
with lakes in which the two sizes exist, others are far remote from 
other ponds with smelts. 

Some of the large and deep lakes contain only tiny, transparent 
smelts, sexually mature when only 2 or 24 inches long; while in a 
neighboring body of water, at least within the same county, a much 
smaller pond contains smelts 6 or 8 inches long. Also there is an 
instance of a very large lake containing the two apparent extreme 
sizes, with a tributary pond, the connecting stream of which is not 
over one-half mile long but at present obstructed by a dam, in which 
the smelts are uniformly of from 2 to 3 inches in length and sexually 
mature. Thus it appears that the smelt question is at present a very 
puzzling one, especially regarding their specific identity, and they 
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afford a good example of the importance to fish culture of accurate 
classification. If the large smelts are specifically distinct from the 
small ones, and will attain a large size wherever successfully intro- 
duced, and the small ones, when transferred to any larger lake, or one 
of more suitable conditions for growth, do not attain a large size, the 
purpose of the transplanting will decide which form to select and 
propagate. If the fish is desired as a commercial food fish, without 
regard to the possible consequences to other fishes, the large form 
should be chosen. If a food supply for Salmonide or other game and 
food fishes is desired, the small form would be the proper one. 

It may be said, however, that further investigation may show that 
all of these differences of sizes, feeding, and breeding are simply 
due to the peculiar conditions of the lake in which the smelts occur, 
and that the young of the large form planted in one body of water 
might not attain to more than the transparent 2 or 3 inch size, 
and the young of the latter size transplanted into another lake might 
reach the 12 to 15 inch size. There are a few instances of smelt 
occurrence that tend to support this. One large lake in Maine con- 
taining the two extreme sizes of 4 to 6 inches and from 10 to 15 
inches in length has two tributary bodies of water in which smelts 
occur. In one, previously mentioned, a pond of an area of some- 
thing over 1 square mile and a greatest depth of 30 or 40 feet, the 
smelts are not over 3 inches in length, and in the other, a much 
larger and deeper pond, receiving the waters of two other large 
ponds, there are again two sizes of smelts, the larger size, however, 
not growing as large as in the main lake. The smelts in these two 
tributary waters, on the theory that the fresh-water smelts are 
derived from the marine form and not vice versa, doubtless originated 
in the smelt of the main lake, which itself originated in the smelt 
that ascended from the sea. Yet, in the absence of positive knowl- 
edge, it is best to regard the foregoing apparent conditions and 
attendant possibilities in the propagation and transplanting of 
smelts. 

The only waters in New Hampshire of which there is record of 
indigenous fresh-water smelt are Winnepesaukee and its connected 
waters. From these waters the smelt has been successfully intro- 
duced into various other New Hampshire lakes and ponds. It is 
stated regarding the smelt of these original waters that this peculiar 
condition exists: namely, while in Winnepesaukee itself the smelt 
is seldom over 4 inches long, in the tributary smaller ponds it attains 
a length of 6 or 7 inches or more. 

Habits—The fresh-water smelt in the summer months affect 
rather deep water, or cool water, which in the larger lakes varies 
in depth from 60 to 100 feet or such a matter. It does not thrive 
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in shallower ponds unless the water is cool enough for them, but is 
known to occur in ponds not over 30 or 40 feet in depth. 

As has already been stated, the food of the smelt varies according 
to the size of the fish, and it may be added, according to age. Its 
strong sharp teeth on the jaws and tongue indicate its carnivorous 
propensities, while its comparatively close-set gillrakers suggest 
rather minute planktonic food at certain stages of its growth at 
least. 

The young subsist largely upon animalcules, such as minute 
crustaceans which usually abound in most fresh waters. The larger 
smelts appear to eat small fish and principally their own young, 
excepting in the smaller sizes of adults previously referred to. 

While the smelt inhabits the deeper, cooler waters most of the 
year, it occasionally comes to the surface on calm cloudy days or 
in the edge of the evening and moves about in various sized schools, 
often with noses out of the water, frequently leaping from the 
water or rolling out porpoise-like. So far as has been observed, 
however, it is only the young and smaller sizes that do this. The 
significance of this habit is not known. It may be, as suggested 
by the size of the fish, for feeding, as it is under just such conditions 
as exist when smelts school that minute Crustacea, ete., are par- 
ticularly abundant at the surface. 

The writer never observed smelts in Sunapee Lake schooling at - 
the surface in this way and could not learn that others had observed 
them. The fact that, as previously mentioned, Sunapee Lake 
smelts, even the smallest adult sizes, take a baited hook, suggested 
that adult smelts, although small, did not feed exclusively upon 
such fine objects, but fish ranging from a little over 1 inch to a little 
over 5 inches in length, taken in Sunapee Lake, were found to subsist 
largely upon /ntomostraca, although some insects were found and 
in two instances smelt eggs. The latter are referred to on another 
page. As was to be expected, the fish taken at spawning time did 
not contain so much food as later in the season. 

Every spring after the ice leaves the lake and the freshets in the 
brooks have subsided the smelts usually begin to ascend the streams 
to spawn. The ‘‘run” is as a rule by night, although on excep- 
tionally dark days a ‘‘run” of smelts has been known to occur. 
They ascend the streams to various distances from the mouth, and 
the spawn is deposited upon and adheres to stones, sand, moss, 
sticks or any other object with which it comes in contact. As 
before stated, the large smelts, where the ‘‘two sizes” exist, run 
first, and in lakes there the sizes vary, but have no distinct line of 
demarcation, the larger ones are said to run first and usually the 
majority of the first runs are males. 
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The male fish is easily distinguished from the female even in the 
dark, by touch, when first removed from the water, being profusely 
covered with tiny tubercles, which feel much like fine sand. 

In 1910 the first run of smelts occurred in Pike Brook on the 
night of April 13. The runs continued to increase in numbers of 
fish until the 19th, on which night the smelts fairly swarmed in the 
brook. The runs continued constantly large until the 25th, when 
they rapidly decreased in numbers until the night of April 30, when 
only a few stragglers were observed in the brook. After April 21 
those remaining in the pools decreased in numbers. For some- 
time, however, the brook was so high and roily that had there been 
smelts there they could not have been seen. Subsequently the only 
smelts observed during the daytime were not over a dozen in each 
of the two pools mentioned on the 22d and 23d, only one smelt on 
the 24th, and a small school in the hatchery pool on the 25th. 

It has been generally supposed that smelts invariably return to 
the lake on the night of their ascent, after spawning. The writer’s 
observations on the marine smelt in small coastwise brooks revealed 
that, when undisturbed during the night, large numbers, if not all, 
remained in the brook the next day, and often some smelts lingered 
in the brooks long after the spawning season was over, becoming 
emaciated and weak. Those remaining after the spawning season, 
so far as examined, always proved to be males. These facts led to 
the suspicion that possibly fresh-water smelts might have a similar 
habit; and at Sunapee Lake it was found to be a fact that if the 
smelts were undisturbed during the night before, the next day 
large numbers were found along Pike Brook as far up as they could 
ascend, but mostly congregated in the deeper pools. On April 16, 
1910, notwithstanding the fact that there was some “dipping” during 
the first of the night before at the mouth of the brook, schools of 
smelts were found all along the brook, from just below the hatchery 
up 200 or 300 yards, in every little pool, and the same conditions 
obtained onthe 17th. On the 20th smelts were observed in the pools, 
but there were not as many as could have been expected from the run 
of the night before. After the 20th no large numbers were observed 
during the day, but groups of a few or individuals here and there were 
sometimes seen. 

It was observed that they, sometimes at least, begin to feed before 
descending to the lake. On April 20, in a large deep pool, some smelts 
appeared to be feeding, moving moderately here and there as though 
picking up or looking for something floating in the water. In the 
afternoon the writer, using a tiny hook with a small piece of earthworm 
for bait, caught six of the smelts, which proved to be spent or partly 
spent males, still having rather large milts. Two were 4, one 44, two 
43, and one 4% inches in length. There were many more bites, but 
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the fish could not be hooked. Some of the fish would come up to the 
bait slowly, open their mouths and take it in; some would dart at it 
quite smartly ;some would not notice it unless it were moving rapidly ; 
and some would pay no attention to it whatever. The latter were the 
larger smelts. The stomachs of three of the larger fish caught con- 
tained smelt eggs and several insect larvee, apparently mosquito. 

The spawning period varies from three to six weeks at Sunapee, 
lasting on an average not over a month at most. The runs gradually 
increase in numbers of smelts to the height or middle of the season, 
then rapidly decrease in number of individuals. No smelts were 
actually seen leaving the brooks until April 18, when some were 
reported to be drifting tail first out of the mouth of King Hill Brook 
at 8.30 p.m. It is possible that they were really an in-run that set- 
tled back toward the lake upon the approach of the observer. On 
April 24, well up Pike Brook, at 9.30 p. m., a good many smelts were 
evidently running downstream head first, but at the mouth smelts 
were streaming in in large numbers. At no other times, however, 
were any seen actually descending the brook, although a decreasing 
number was observed in the brook each successive day until May 1. 
But there was plenty of time in which they could have migrated 
unobserved. 

After the spawning period for some days, even weeks, many dead 
and dying smelts are found at the surface and washed on the beach, 
bearing no lestons or marks of injury. It was formerly thought that 
perhaps it was due to the exhaustion and starvation of the spawning 
period, which causes them to succumb to slight changes of tempera- 
ture, or inability to obtain sufficient food soon enough to enable them 
to recuperate. But throughout the season more or less dead of various 
sizes and ages are found washed up on the beaches. At Sunapee 
Lake some dead and dying adult fish, ranging in length from 3} to 7 
inches, were observed near the mouths of brooks during the spawning 
season. Such fish, however, did not occur there in such large num- 
bers as have been observed in other waters during and following the 
spawning, and young and adults were found throughout the seasons 
of 1910 and 1911. 

Seldom were any lesions observable and those at any time present 
were usually a congestion about the vent, which was occasionally 
accompanied by a growth of fungus in the same place. This condi- 
tion was rendered insignificant as a result of the spawning function 
alone, as a number were found in October in a like condition. That 
the death at spawning time was only coincident was indicated by 
the finding of several of them that were not quite ripe and some 
ripe fish that had not been into the brooks; and young or yearling fish, 
2} to 3 inches long, were also found at the beginning of the spawning 
season. 
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A few instances of dead fish that had evidently been in the brook 
were noted. They were spent, and their stomachs contained smelt 
eggs besides insects. This fact indicates that the death, even at 
spawning time, perhaps could not be ascribed to weakness from 
starvation, especially when the dead and dying fish that had not 
entered the brook were found to contain some food. 

The dead and dying fish picked up on the beaches were more 
numerous during the spring and fall than in the summer. This may 
be due to the fact that smelts reside mostly in deep water during the 
warmer months, and though they die in those months they would be 
quickly snapped up by trout and salmon. It may indicate that in 
the fall, as the water becomes cooler, the fish approach the surface 
and perhaps the shore,-as indicated by the presence of insects in the 
stomachs of those examined. 

The presence of dead smelts along the beaches could not be con- 
nected with any sudden change of temperature, although they usually 
and most abundantly appeared during or shortly after strong winds. 
The latter probably accounts only for their being washed up, although 
possibly smelts swimming in shallow water might be washed up and 
thus killed by the heavy seas raised by the strong winds. But this 
would not account for those found when there had been no strong 
winds. Intestinal parasites were found in many but not all of the 
October smelts examined, but this partial freedom from parasites 
seems to eliminate them as a factor in the mortality. 

Therefore, the cause of death of so many smelts throughout the 
season is as yet unsolved. After all, those found dead on the shores 
or floating at the surface are few compared with the multitudes that 
live in the lake, and it is perhaps quite natural that there should be | 
deaths due to obscure causes, as among higher animals. 

Efforts were made night and day to ascertain if there were any pecu- 
har habits or movements connected with the spawning. The follow- 
ing is a detailed account of the observations made: 

The first observations were made on the night of April 15, 1910, 
when smelts were found making their way some distance above the 
mouth of the brook at the outer edge of the beach. After reaching the 
head of the channel they seemed to have some: hesitation about 
entering the dead water above, swimming back for a short distance 
several times before going in. But this action may have been due 
wholly or in part to the lantern or the writer standing near the place. 
Whenever startled by anyone approaching the brook they would run 
down a short distance, but when ‘‘dipped”’ at with nets they strove 
to get upstream even in the face of much splashing of the water with 
the feet while standing in the brook. 

Durmg the day of April 16, in one pool the smelts occupied an eddy 
between two currents, circling about in the eddy, but not heading in 
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definite order, sometimes downstream, sometimes up, and sometimes 
crosswise, and often some heading in one direction and some in another. 
In another pool above this a school occupied an eddy, swimming about 
irregularly and slowly to some extent, and generally rather stationary 
or drifting irregularly, but with their heads generally toward the slow 
return current at almost right angles to the bank. 

In another pool a school started by the writer’s step on the bank 
darted downstream as far as a shoal ripple, then slowly returned with 
heads all directed upstream, some smelts above others, but all in the 
same direction. The smelts when undisturbed did not all occupy the 
same level in the water; some were near bottom and some farther up 
in the water, even at times near the surface, but they were all the 
time rising and settling again, swimming back and forth individually 
and to some extent collectively but irregularly in the latter case. 
There was no evidence that they were at this time spawning. In the 
first pool mentioned a few eggs were seen attached to dead leaves, 
moss, and sticks, but they were white and may have been extruded 
when the fish were disturbed the previous night by dipping. Further 
observations show that the smelts very slowly moved about in the 
eddy in a comparatively large ‘“‘circle”’ or rather ellipse, but in a very 
irregular manner. 

Two smelts, one large and the other small, were seen to come rather 
quickly to the surface together, breaking water with their backs. 
Probably this was not significant, as no more were seen to do it, or 
anything like it, during a long watch. No evidence of pairing was 
observed. 

Later in another place a small school of smelts was seen lying at the 
foot of a pool in which was considerable current. They were compara- 
tively motionless, just above a shallow ripple, heads all upstream, 
merely drifting from side to side, when with one or two quick flirts of 
the tail they kept themselves from going backward. They scarcely 
moved upstream at all at any time, and when there was such a move- 
ment it was only on the part of one or two of them, not the whole 
school. 

At 9 p. m. the smelts had mostly gone out of the deep holes and 
were scattered along the brook, generally on the ripples, but on the 
morning of April 17 the schools were all in the deep holes where 
they were seen during the day before. 

On the night of April 18 the writer observed some smelts in the 
brook by the hatchery that were evidently spawning, making no 
attempt to go farther up the brook. There were, however, others 
above and some running up by them. Those watched were in shallow 
water on sand, fine gravel, and pebbles and headed upstream where 
the current ran quickest, but nearer shore they would lie on the 
bottom with their heads in no particular direction. Sometimes 
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they were so near shore that their backs were nearly out of water. 
There were some rather quick movements made by those in quick 
water, but evidently for the purpose of maintaining their position 
where they were swinging from side to side but not going forward, 
sometimes, however, turning and running down or to one side a 
short distance. But those in the still water lay comparatively quiet, 
some of them actually resting on the bottom, but they all moved 
about to a slight degree. 

On the night of April 19 further observations were made on the 
smelts that fairly swarmed in Pike Brook. They did not seem to 
be disturbed by lantern light but, of course, it is possible that their 
movements may have been more or less modified by it. No very 
peculiar movements were observed. There appeared to be no pair- 
ing, each fish lying by itself, quietly on the bottom, slightly on its 
side in a sort of curve. Sometimes one would lie near another and 
occasionally one would dart forward under the edge of a partly 
submerged sod. 

During the day of the 20th the smelts were all in pools, usually 
stationary with heads pointed upstream, occasionally swimming a 
little and now and then turning to one side or downstream. 

During the day of the 22d a fair-sized school was seen in the pool 
by the hatchery, but there was none in the deep pool where they 
were caught with hook. There were three or four ‘‘scattering” 
smelts in other places. In the night the fish were scattered mostly 
in shallow and quick water. Some that were probably spawning 
were observed. There was one group of 8 or 10 or more individuals 
side by side and before and behind, in rather quick water, neither 
going forward or backward, but swinging back and forth with the 
current like a bunch of moss, those ahead with a slighter motion 
than those farther behind. A few others in pairs, or single, were in 
stiller, shallow water apparently spawning, moving about slightly 
but usually with head upstream. There was some current here. 
They seemed to some extent to lie on their sides, and they moved up 
into shallower water until their noses were out of water on the 
gravel. One fish got on top of a stone with half of its body out of 
water and stayed there some time without seeming to mind it. There 
seemed to be no contact of bodies except apparently accidentally or 
incident to the swinging or waving in the current. On the other side 
of the brook on a rather steep slope of sand and clay bank in shallow 
water, quite a number were seen likewise stationary. Their move- 
ments were similar to the others just previously mentioned. No 
lantern was used in watching the first two lots mentioned. While 
the smelts mentioned remained stationary, many others were shoot- 
ing up, over, and among them on their way up the brook. 
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There was a good run on April 23. At 8 p. m. some up under the 
overhanging bank on a steep shelving bottom were watched. Their 
heads were upstream and they were swinging or waving from side 
to side, their bodies occasionally, perhaps, brushing against a neigh- 
bor, but no other contact was noticed and apparently no pairing or 
any approach to it took place. 

The smelts constituting the run of the night of April 13 were said 
to be ‘‘large”’ fish, but most of those of April 15, as shown by measure- 
ment of over 100, ranged from 4} to 5 inches, and there was only 
one of the iatter length. Those taken on the night of April 17 
ranged from 44 to 84, although the majority were from 4} to 5 
inches in length. While the larger fish were a!ways present, the 
proportion was somewhat smaller toward the last of the season. 
This, taken with the fact that in the first runs male fish predominate, 
was thought to indicate that the male averages somewhat larger 
than the female, although occasionally a female as long as 84 inches 
was observed. The following table shows that males continue to 
_predominate during their breeding season and that the smallest fish 
caught was a male and the largest a female. 


TABLE SHOWING PROPORTION OF MALE AND FEMALE SMELTS AND RANGE IN SIZE 
oF Eacu SEx. 
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27 38-58 34-48 


The smelt is very prolific, an individual 43 inches long carrying 
5,893 eggs, as ascertained by actual count. Doubtless some eggs 
escape fertilization, but the countless numbers of ‘‘eyed eggs” ob- 
served clinging to moss indicated that the yield of the spring of 1910 
in Pike Brook alone would be a large one. The period of incubation 
appears to be short, the eggs hatching in from 10 to 15 days, according 
to the temperature of the water. The young are tender, threadlike 
creatures, but grow rapidly and enter the lake at an early age. 

Enemies.—The smelt is not free from enemies even in the brook, 
where large predaceous fishes can not enter, but there, aside from man, 
by far the most destructive are minks, sheldrakes, kingfishers, trout, 
and chubs, all of which were at times observed at Pike Brook in April, 
1910. The birds and minks take the adult smelt, as does the trout 
to some extent, but the trout and chub feed mainly upon the eggs 
and young, and, as has been shown, the smelt is not averse to its 
own eggs. 
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The smelt is a delicious pan fish and even the smallest fried whole, 
in the manner of whitebait, are highly esteemed. It is the natural 
food of the landlocked salmon, and the salmon thrives only where 
there are smelts. 

Effects upon fishing for other fish—It has been claimed that where 
smelts abound the fishing is greatly interfered with; the fish will not 
take the fly and rarely any other bait than live smelt. 

In aletter received by Mr. John W. Titcomb, then fish commissioner 
of Vermont, and published in Forest and Stream of June 27, 1896, 
the poor fishing of the preceding May at Sunapee Lake was ascribed 
to the smelt. Among other things the letter stated that where 
smelts occur a piece of maple sugar for bait would be almost as effect- 
ive as any fish other than smelt, and goes on to say: 

There is no doubt but that the smelt is great food, but if it spoils the fishing with 
rod and tackle, where is its advantage? It certainly may ruin the fly fishing, as it 


no doubt does the bait fishing, to a very great extent. There is no fly fishing at 
Sunapee at all and the only way that it is accounted for there is the smelt. 


Mr. Titcomb, commenting on the statement, wrote: 


Tt would be unreasonable tothink of depriving a body of water of desirable fish 
food for the purpose of forcing a fish to rise to the surface to take flies or other 
artificial bait. 


This is a very pertinent remark, for where there is not sufficient 
food the fish can hardly attain a size to make them worth catching. 
On another page it has been stated that where insects afford the only 
food supply trout do not grow very large. 

It seems to be a peculiar trait of the mind of man, or at least 
of the minds of some men, to account for phenomena by the most 
prominent or conspicuous condition that may be a possible cause. 
In other words they jump at conclusions without sufficient verifi- 
cation. 

If in any lake the water is high or low and the fishing good or poor, 
it is good or poor because the water is high or low, as the case may be. 
Good fishing or poor fishmg in a lake abounding in or free from 
smelts is ascribed to the abundance or lack of food supply, and those 
persons have in mind the one body of water and the immediate con- 
ditions obtaiming there to base their conclusions upon. 

Smelts abound in Sebago Lake, Me., and they are apparently just 
as abundant one year as another, but the fishing varies; one year or 
at one portion of the season the fishing is good, at another bad. 
Which is the smelt accountable for? In Sunapee Lake also there have 
been seasons of good fishing, notwithstanding the smelts, and there 
were times of poor fishing before Sunapee knew the smelt, if the 
reports of the State commissioners can be trusted. 

As for fly fishing being ruined by the abundance of smelts or other 
food supply, other waters where the smelts abound and where fly 
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fishing is unexcelled need only be cited to controvert the contention. 
One of these is Grand Lake, in the western St. Croix waters. In any 
body of water one principal reason that fish are not taken on the fly 
is that they are not fished for with the fly. Notwithstanding the 
prevalent opinion that salmon never take the fly in Sebago Lake 
owing to the smelt, whenever anyone has persistently fished with a 
fly salmon have been caught by that means, and one usually has to per- 
sistently fish by any method to land many fish. Furthermore, the 
writer has examined hundreds of Sebago salmon, and while the 
majority, when they contained any food at all, have smelt in their 
stomach, many have been found having insects only, and some con- 
taining both insects and smelts or some other fish. 

These remarks apply mainly to the landlocked salmon and it may 
be added that the writer has still-fished for smelts and salmon on 
the same “‘ground” and used live smelt, live shiners, and pieces of 
smelt for bait for salmon, and has caught just as many on shiners 
as on smelt and nearly as many on the cut bait as on the live bait. 
The scarcity of ‘‘native trout’? in Sunapee easily accounts for the 
poor fishing with bait or fly. 

While the white trout has been taken on the fly, it is primarily a 
deep-water fish and is taken mainly by bait. But in the way of 
bait it does not seem to prefer smelts to some other bait. In Floods 
Pond in Maine, where there are plenty of smelts, a small piece of 
fresh uncooked lobster is an unexcelled bait. 

Apropos the scarcity of native trout and the growing scarcity of 
white trout, it might be well to say that which is suggested elsewhere 
in this report, that had not Dr. Fletcher in his (or some one’s else) 
wisdom planted smelts in Sunapee Lake, the trout would have dis- 
appeared before the salmon long ago, and the salmon would not have 
lasted as long as they have. 

Smelts were first introduced into Sunapee Lake by Dr. Fletcher in 
the spring of 1870. These, 700 in all, were obtained in Winnepe- 
saukee or a tributary lake. Another plant of 1,000 was made in 
1872, but it is not stated from what water they were obtained. 
The New Hampshire Fish Commissioner’s report for this year states’ 
that several smelts were caught that spring in a brook running into 
Sunapee Lake, where they were introduced two years before, and in 
the report for 1873 it is said that smelts were seen in the streams 
running into the same lake, ‘‘attending to their propagating duties.” 
In two years the smelts manifested themselves in the brooks and the 
next year were there in apparently increased numbers. In 40 years 
they fairly swarmed in the lake; in fact, they have abounded there 
for years. While the adult smelt easily succumbs, its eggs are hardy, 
especially after they are ‘“‘eyed,”’ and may, with reascnable care, be 
transported long distances. 
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SunrisH (Lepomis auritus). 


This is the fish commonly referred to at Sunapee Lake as ‘‘ pumpkin 
seed,’’ and it seems to be very abundant, though not attaining so 
large a size as it does in some waters. In its young stages it is to 
some extent eaten by black bass and other fishes occurrmg in the 
same localities with sunfish. In its adult size it is more or less destruc- 
tive of other fishes, especially the young, occurring in thesame localities, 
but it is mainly an insect feeder, and for that reason does little harm. 

In some parts of the country large sunfish of this species are con- 
sidered as food fish, but owing to their small size in Sunapee Lake they 
are not often used for that purpose. 

Throughout the summer and fall hundreds of various sizes could be 
seen about the steamer wharf at Blodgetts Landing, in company with 
some small black bass. 


PuMmPKIN SEED (Lepomis gibbosus). 


The fish was not observed by the writer in any of the Sunapee 
waters. It is included in the list on the authority of Hon. Nathaniel 
Wentworth, who says it occurs in Sunapee Lake. 

This species is more properly the pumpkin seed than the preceding. 
It may be distinguished from the other by its always shorter and 
red-margined black gill flap, smaller mouth, and 4 rows of scales on 
the cheeks instead of 7 as in the other. 


Buack Bass (Meropterus dolomieu). 


The black bass is a member of the sunfish family to which the 
previously mentioned sunfish and pumpkin seed belong. It is there- 
fore not a bass. The only importance attached to this fact, so far 
as Sunapee Lake and its fish and fishing are concerned, is that it 
accordingly has not the habits of a bass. True basses are voracious, 
marauding, devastating pirates. The white perch is one of them. 
The black bass, however, is a comparatively inoffensive citizen. It 
has its faults, and chief of these is that it sometimes, not infrequently, 
eats other fishes, but as will appear from quotations given later in 
this paper, this fault is sometimes a commendable one. The natural 
range of this species is given in the books as ‘‘from Lake Champlain 
to Manitoba and southward on both sides of the mountains from 
James River to South Carolina and Arkansas.” It is justly held in 
high esteem by all anglers as a game fish and, with some exceptions, 
as a food fish. 

Dr. James A. Henshall, the noted champion of the black bass, says 
of it: 

The black bass is eminently an American fish; he has the faculty of asserting him- 
self and of making himself completely at home wherever placed. He is plucky, game, 
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brave, unyielding to the last, when hooked. He has the arrowy rush and vigor of a 
trout, the untiring strength and bold leap of a salmon, while he has a system of fighting 
tactics peculiarly his own. I consider him, inch for inch and pound for pound, the 
gamest fish that swims. 


It is unnecessary to say anything more on these points. Every 
angler has views of his own regarding his favorite fish, and nothing 
can be said or written that will change his opinion. 

Young bass subsist chiefly upon minute Crustacea and insects, 
and as they increase in size and age they feed upen worms, tadpoles, 
small fish, etc., and, as Dr. Henshall says, ‘‘In later life they vary 
their diet with crawfish, frogs, mussels, and water snakes, until, 
attaining a weight of 2 pounds, they will bolt anything from an angle 
worm to a young muskrat.” 

Under favorable conditions the black bass grows rapidly and in 
some waters has been known to attain a weight of 8 pounds and over. 
It also rapidly multiplies, so that in a few years, when suitable con- 
ditions exist, those waters into which it has been introduced have 
usually been completely stocked. 

What effect the introduction and multiplication of the black bass 
in Sunapee Lake has had on the fishes and conditions of that lake is 
hard to say without knowing more definitely what the conditions 
were at and prior to the introduction. 

The following quotations indicate that it has been a destructive 
agency at least so far as perch are concerned, and if destructive to 
perch why not other fishes as easily obtained ? 

The first black bass to be placed in Sunapee Lake were brought 
from Lake Champlain in 1867 or 1868. The State fish and game 
report for 1871 (June session) states that in the past year large num- 
bers of young bass have been observed and many have been caught 
while fishing for other fish. It goes on to say that the people in that 
vicinity appear quite anxious to have the lake well stocked with bass. 

The State report for 1872 states that many bass have been caught 
in Sunapee Lake. 

The State report for 1873 says black bass are reported to be very 
numerous in Sunapee. 

The report for 1874 says: 


We found the bass quite plenty in Sunapee Lake last summer, and succeeded in 
catching over 400 with hook and lines for stocking purposes. 


After speaking of the fish in other waters, the report for 1876 says: 


But Lake Sunapee bears away the palm, its waters literally teeming with bass and 
affording splendid sport to the angler. As a hint toward their wonderful increase 
and abundance there, it may be stated that, stocked in 1868, in the season of 1875 it 
is estimated that 3 tons of black bass were taken from the lake. 


On another page it states that in the first of the winter a black 
bass weighing over 4 pounds was caught through the ice. 
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The report of 1879 seems to indicate a revulsion of the former 
enthusiasm over the black bass. It says: 


There is a very strong feeling in many parts of the State that our labors had better 
be confined to increasing our stock of native fish and restoring those once common 
to our waters, rather than to introduce new varieties of scaly foreigners who may 
do more harm than good. Black bass have only been partially a success, and from 
their rapid spread in the Merrimack and Connecticut Rivers may prove to be very 
detrimental to our efforts to restock those rivers with salmon and shad. 


The report for 1881 says: 


One of your commissioners, in going by Sunapee Lake last summer, on his way to 
Clairmont, at 5 o’clock p. m. saw a string of 47 pounds’ weight put on the train by two 
gentlemen who had arrived there at 10 o’clock the same morning. 


In the report of 1888 the commissioner shows cause why the black 
bass is a blessing to Sunapee Lake, in the following words: 


Here I wish to say a word in favor of the much-abused and misunderstood black 
bass. Previous to the introduction of the black bass into Sunapee Lake it was not 
known as a trout lake except to a few in its immediate vicinity, and the catch of 
trout, with the exception of those netted and speared during the spawning season, 
was very small. The lake at that time was infested with large numbers of small 
yellow perch, which destroyed the young trout as soon as hatched. Especially is 
this true of the Aureolus, they being lake spawners. The black bass have destroyed 
the perch, and their place is now taken by hundreds of the finest trout in the world. 
Here we have a lake noted for its excellent bass fishing, and at the same time one 
of the finest trout and salmon lakes in New England, and no fisherman on the lake 
has ever made complaint that the bass interfered with the trout in any way. 


But again, in the report for 1900 (1901), the commissioners (differ- 
ent ones) say: 

The bass have become so numerous in Sunapee Lake as to satisfy us, if not all, 
that protection should be taken from them for a time in those waters, and fishermen 
should be allowed to take them at all times, and of any size, until their numbers are 
so far reduced as to secure the comparative safety of other fish from their ravages. 

A year ago last August, Commissioners Wentworth and Shurtlef spent two days at 
Sunapee experimenting on bass, and during that time we caught in deep water 8 to 10 
bass, from the stomachs of which we took Aureolus, or white trout, and brook trout, 
which was to us an easy solution of the question which has been often asked, Why 
are there no more small brook trout in Sunapee? 

In the report for 1889 the statement is rival that Speirs 
fishing was better in 1888 than it had been for a number of years.” 

In the report for 1904, after stating that in Sunapee Lake more 
large salmon were taken the last year than in any one year for 20 
years, they continue: 

In the last 12 years our commission has never planted black bass in waters that 
contained salmon or trout. There is no doubt that in Sunapee Lake, where they are 
very plenty, they have done much to retard the increase of both trout and salmon. 

Lately the conviction seems to prevail among black-bass anglers 
that the fish is not only growing much scarcer, but that it seldom 
attains the size that it formerly did. The season of 1910 was very 
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poor in numbers and size of those caught. The fishing in 1912 was 
much better, but far below that of former years. Others maintained 
that the black bass was just as abundant and as unmitigated a nuisance 
as it ever was. ; 

It is undoubtedly true that it is only occasionally that good 
catches of sizable bass are made, and that it is, as a rule, only by 
persistent fishing that satisfactory strings of fish of legal size can 
be taken. Notwithstanding this fact, young black bass up to a few 
inches in length seem to be fairly common. During August and 
October of 1910 and July and August of 1911 young from 2 up to 10 
inches in length were observed in considerable numbers in places 
about the shores, especially at the steamboat pier at Blodgetts 
Landing. 

In 1911 the largest fish observed by the writer was estimated to 
weigh 4 pounds and was one of a catch of 17 fish that perhaps would 
run from 2 to 3 pounds each. 

It is also stated that while years ago the fly fishing for black bass 
was unexcelled anywhere, the fish no longer can be caught on a fly, 
due to its having resorted to the deep waters, where it subsists upon 
smelts and other fishes occurring there. This idea arises from the 
fact that smelts are occasionally found in the stomachs of black bass 
and that the fish is sometimes caught at the deep-water fishing places. 
Of course, it is obviously unnecessary for black bass to go into deep 
water for an occasional smelt. In August, 1910, several instances 
of black bass at The Hedgehog fishing ‘‘grounds”’ were noted. Some 
were seen at not a great depth below the surface and others were 
caught there on short lines, but at no time was one known to be 
taken at the bottom. It was quite evident, at least, that the sup- 
posed deep-water bass were not at the bottom, and their stomach 
contents consisting wholly of insects, when there were any contents, 
supported the evidence. However, the possibility of black bass occa- 
sionally resorting to the greater depths is not disputed. 

While the capture of a few small black bass (about 10 inches in 
length) on The Reef in gill nets by the white-trout spawn takers gave 
rise to suspicion that this fish might include spawn eating in its 
category of harmful traits, the empty stomachs of these specimens 
were circumstantial evidence in its favor. 

That black bass will and do eat other fishes is undoubted. They 
have been known to eat young perch, as has been pointed out in the 
quotations, and the writer’s notes show that they also have eaten 
shiners, chubs, young catfish (horn pouts), sunfish, black bass, 
pickerel, and smelts. But at Sunapee Lake during August, 1910, 
and July, 1911, both adult and young were found to subsist mainly 
upon insects and aquatic larvee of insects. Perch are stated to have 
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once abounded in the lake; chubs usually abound in such favorable 
waters when their enemies do not preponderate; and pickerel were 
formerly common. It may be inferred, therefore, that black bass 
have been a factor in producing their scarcity. In the case of the 
perch and the pickerel the bass may have worked two ways: One by 
devouring the fish themselves and the other by eating their food. 
It is probable that when chubs were abundant they contributed a 
great deal to the food supply of perch and pickerel. Being deprived 
of this food, they were driven to other scarcer food, or to food obtain- 
able with greater difficulty, which would tend al their diminution 
in numbers. 

Then there is the indinect effect on other fishes to be considered, as 
well as the direct effect on some of them. Pickerel and perch, for 
instance, driven to other food, would eat more of other fishes that 
they did not previously attack so extensively, or else they would 
deprive other fishes of food perhaps already scarce. Thus it may be 
seen that the direct and indirect effects of introducing nonindigenous 
fishes may be far reaching, as has already been pointed out. 

As already suggested, it is impossible to state definitely the effects 
of the introduction of the fish. But it has been shown that certain 
fishes have almost completely disappeared, or have become very 
scarce as the black bass increase in numbers and size. But there is 
another thing that almost inevitably occurs in such instances. The 
fact that a fish exterminates any other fish indicates that the par- 
ticular exterminated form was the most sought or the only one avail- 
able. This food being exhausted, it has to resort to other forms 
which are not so easily obtainable and to feeding upon its own young, 
with the consequences that the introduced fish decreases in size and 
diminishes in numbers. Judging from the foregoing reports of the 
former abundance and size of black bass and the present comparative 
scarcity and decreased size, it would appear that something like this 
has happened to the black bass of Sunapee Lake. 


Pike Percn (Stizostedion wtreum). 


The pike perch is variously known in different localities as wall- 
eyed pike, pike perch, dore, grass eye, yellow pike, blue pike, jack 
salmon, salmon, white-eye, pike, and pickerel. It is a member of the 
perch family along with the yellow perch. Its natural geographical 
range is the Great Lakes region, upper Mississippi, north to Assini- 
boia and Hudson Bay region, east to Vermont and Pennsylvania, and 
south to Georgia and Alabama. It is by far the largest species of the 
family and the most important commercially. It attains as high as 
20 pounds weight. 
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It is a voracious, carnivorous fish, residing in the colder waters of 
the lake or river that it inhabits, for which reason its successful 
acclimatization in Sunapee Lake would have been deplorable, as it 
there would have inhabited the same waters with trout and salmon. 
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Fiaq. 4.—Pike perch. 


The State Fish and Game Report for 1876 says: 


In May fish were procured from Alburg, Lake Champlain, and some of them planted 
in Sunapee Lake, probably the waters most suitable to successful fish propagation in 
our State. 

Nothing further has been reported regarding this plant, and upon 
the whole it is undoubtedly fortunate that this is so. 


Prrcu (Perca flavescens). 


The perch is a common fish in most New England fresh waters, and 
in many places it fairly swarms. It is carnivorous and almost 
omnivorous in that direction. It subsists mainly, however, upon 
small fishes and insects and is very destructive to young fishes and 
fish eggs. 

The perch reaches a weight of at least 2 pounds in some waters, 
but as most commonly known averages not over one-half pound as a 
hook-and-line fish. It is a delectable pan fish, notwithstanding 
prejudices based upon fallacious or mistaken reasons entertained 
toward it. While its young afford food for other species of fish as 
well as itself, it in turn devours the young of others. The perch 
seems to have been indigenous to Sunapee Lake and at one time to 
have abounded there, as indicated in this paper by reference to it in 
connection with the black bass. 

Wherever the perch abound the young are always conspicuously 
manifest about the shores and in shallow water, especially along 
beaches. But in the two seasons that the Bureau of Fisheries party 
made observations at Sunapee not a single young yellow perch was 
seen, and the only adult seen was one 12 inches long found dead at the 
surface on July 28, 1911, below the narrows. It showed no indication 
of having been hooked and there were no other lesions to which its 
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death could be ascribed. The blame for its scarcity in Sunapee Lake, 
as has been seen in the discussion of the black bass, is laid to the door 
of that fish, but there are instances of the complete extinction of perch 
in ponds where there were no black bass or other large fish to devour 
them. This is presumably due to some epidemic or cataclysm that 
destroyed them. <A fact that would seem to weaken the contention 
that the black bass is responsible for the disappearance of perch is the 
fact that there are ponds where both species still exist in undiminished 
numbers. But that may be accounted for by assuming the presence 
of other food better suited to the taste of the black bass. 


BATRACHIANS. 


The following observations were made upon the frogs, toads, and 
salamanders of Sunapee Lake and vicinity: 

Hyla versicolor (tree toads) were found in large numbers, breeding, 
April 15, 1910. 

Hyla pickeringu (tree toads) were heard ‘‘calling” on April 22. 

Rana catesbiana (bullfrog); one indtvidual was seen in King Hill 
Brook April 22. 

Rana clamatans (green frog) was seen August 12 in Blodgetts 
Brook. 

Rana sp. (tadpoles) in large numbers were observed in a pool near 
the mouth of Blodgetts Brook, October 20. 

Bufo americanus (common toad); many were heard calling on April 
22, 1910, and one was caught in a fyke net at the head of Pike Brook 
dead water, August 16, 1911. 

Diemyctelus viridescens (water newt). The red or so-called land 
form (D. miniatus) was found among the alders bordering Pike 
Brook, April 20, 1910. In shallow water at Soo-nipi Park beach one 
‘‘heavy”’ with eggs was found, and in Pike Brook a male was taken 
on April 23; also one in King Hill Brook August 25. A number were 
caught in a fyke net set in Pike Brook outlet through the beach, 
August 17, 1911. 

Spelerpes (%) sp. (‘‘evets”). These salamanders were quite 
numerous in Blodgetts Brook. They are used for black-bass bait. 


MOLLUSKS. 


The mollusks collected at Sunapee Lake have been identified by 
Dr. W. H. Dall, curator of mollusks, United States National Museum. 

Lampsilus complanatus (‘‘clam’’) was caught on a troll hook, 
April 22, 1910; many specimens were gathered in shallow water 
along the sand beach on the south side of Blodgetts Cove. One of 
a ‘‘swollen’”’ shape was found near the mouth of Blodgetts Brook 
left by the drying up of the brook, October 20. The species was 
common everywhere on sandy shoals. 
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Planorbis bicarinatus. Large numbers were found washed up in 
‘‘windrows”’ on the beach at Soo-nipi Park, October 15. Dr. Dall 
pronounced them very large and fine specimens. This gastropod is 
evidently abundant in the lake, especially on sandy shoals among 
the Chara. 

Campeloma decisa (‘‘snails’’). A few specimens were found with 
Planorbis on the beach. 

Physa heterostropha (‘snails’). A few were found with the pre- 
ceding and many were collected in a pool near the mouth of Blodg- 
etts Brook, October 20. 


SUMMARY AND CONCLUSIONS.@ 
INDIGENOUS FISHES. 


There seems to be very little that can be learned regarding the con- 
ditions of Sunapee Lake and its fish fauna prior to the beginning 
of fish culture. But such evidence as there is indicates that the 
original fauna, with perhaps the addition of the smelt, was the one 
to which the lake was best adapted. 

Native trout.—Tradition indicates that this species once abounded 
and attained a large size, and the present conditions indicate that 
the lake was well adapted to the fish. The abundance of smelts has 
increased its food supply, but, notwithstanding this, it has decreased 
in size and numbers almost to extinction. The decrease in numbers 
is believed to be due to lack of early protection and inadequate 
propagation and to destruction by landlocked salmon. Of the con- 
ditions favorable to trout, about all that remains is the food supply. 

White trout.—In view of all the known facts, it may be concluded 
that the white trout was indigenous to Sunapee Lake and the prob- 
abilities are that it was once small and inconspicuous from its size 
and habits. 

The first knowledge of the white trout dates from its discovery 
spawning on the reef, when the fish ran very large. In the matter of 
time in which to grow, comparing the time of discovery and the date 
of the introduction of smelts into the lake with the discovery of the 
first blueback of large size and the date of the introduction of smelts 
into Rangeley Lakes, all is greatly in favor of the white trout. If 
the foregoing hypothesis is true, the present size of the white trout 


a The request that the Bureau of Fisheries make a study of the biological and physical conditions of 
Sunapee Lake, in order that it might intelligently advise how to improve and maintain the fishing, origi- 
nated with the Sunapee Lake Fishing Association, whose members are conscientiously desirous of improv- 
ing and maintaining the fishing and are making every active and financial effort to accomplish those 
results. It is therefore hoped that the suggestions and recommendations herewith offered may assist to 
that end. The writer recognizes that his views are not infallible and may prove erroneous, but based as 
they are upon two seasons’ observations at Sunapee Lake, all the literature obtainable regarding those 
waters, and many years of general experience, he can not help feeling that at least some of his opinions 
are well founded. He wishes to state that he alone is personally responsible for them, and no one else 
connected with the Bureau of Fisheries necessarily indorses them. 
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is due to abundance of food, and the food still abounds. So far, then, 
as breeding and feeding conditions alone are concerned, the lake is as 
favorable as ever for the existence of the white trout. 

The other indigenous species are either too scarce or too unim- 
portant to merit further discussion than has already been given them 
in the foregoing report. 


INTRODUCED FISHES. 


The dangers to indigenous forms by introducing alien predatory 
fishes into any lake have been discussed, and have to some extent, 
perhaps, been exemplified in Sunapee Lake, especially with the 
salmon. By the advent of the chinook, unless checked, these dangers 
bid fair to be still further demonstrated, modified more or less by the 
abundance of smelt food at present. 

Of the introduced species only the smelt, black bass, landlocked 
salmon, and chinook have manifested themselves in sufficient num- 
bers to produce any appreciable effect on the conditions and fauna 
of the lake. 

Smelt.—The smelt has been the savior of the salmonids that still 
exist in the lake, for without the smelt the trout doubtless would have 
disappeared long ago or the white trout would have continued small 
and rapidly disappeared before the landlocked salmon and trout 
combined, as in the case of the blueback at the Rangeleys. The 
salmon would not have attained the large size that it did. The small 
salmon would not have yielded so many eggs, and the salmon stock 
would have more quickly become reduced in numbers. 

The smelt evidently does not find sufficient food to cause it to reach 
the size attained in some lakes. (It is possible, however, that the 
Sunapee smelt is a different species from the large ones referred to.) 
But the small size renders it all the more suitable for fish food. 

Landlocked salmon.—This fish, once fairly numerous, has greatly 
decreased in numbers, owing, no doubt, to its inability to find suitable 
natural breeding places and insufficient fish-cultural attention. So 
far as the two species of trout are concerned,this is an advantage, but 
it has been offset by the continued introduction of another salmon. 

Chinook.—Sunapee Lake seems peculiarly favorable to some phases 
of the chinook’s existence, principally that of growth. But regarding 
it enough has already been said to indicate, to the writer’s mind at 
least, that it is uncertain and undesirable. It must be obvious to 
everyone that an indefinitely continuous supply of chinook eggs from 
the West can not be depended upon. Therefore, unless the present 
stock of the lake shows itself self-sustaining, it is a waste of time, 
money, and fish to continue planting it. For the time will undoubt- 
edly come when the supply of eggs must fail, then if the fish has been 
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continued in the lake at even its present number, the disappearance of 
the fishes upon which it feeds will have been hastened. When the 
chinook stock has also gone the lake will be worse off than ever 
before and there will be some who will call for recommendations as to 
how to improve and maintain the fishing.” 

Black bass.—The black bass seems not to reach as large a size as it 
did in former years or to be so abundant. It has been suggested that 
the small size is due to a scarcity of the formerly more abundant 
cyprinid food, and to its habits being such that it seldom, if ever, gets 
into the deeper waters where the smelt abides. The smelt is occa- 
sionally found in the stomach of a black bass, but in such instances 
probably the smelt was not taken at the bottom. The principal food 
of the black bass at Sunapee, as has been stated, consists of insects 
and their aquatic larve. It is believed, and so stated by some, that 
the almost complete disappearance of the perch and searcity of the 
pickerel are due to the black bass. This is possibly true, and the 
small size of the pickerel still remaining may be due indirectly to the 
same fish. It is doubtless of little or no harm to the salmonids. 


a Since this report went to press the Bureau has received a letter from Mr. Ralph S. Davis regarding the 
status of the chinook in Sunapee Lake in 1913. 

Mr. Davis estimates that during the fishing season from 4,000 to 5,000 chinooks, averaging about 3 pounds 
each, and aggregating at least 6 tons, have been caught. He also cites evidence that some chinooks are 
spawning naturally in the lake. 

By applying the figures given by Mr. Davis to what has been stated in this report it is easily seen that 
they support the present writer’s conclusions, and he would have it understood that the recommendations 
based upon those conclusions are offered solely because he believes that they indicate the best means of 
improving and maintaining the fishing in Sunapee Lake. 

Mr. Davis’s statements, therefore, do not necessitate either a revision or repetition of the arguments 
presented in this report. A brief summary, however, may be desirable here. 

Chinooks have gradually increased in numbers each year and in some instances have reached a fairly 
large size. The increase has been directly proportional to the number planted in preceding years, and has 
been manifest only in increased catches by anglers. A few fish approaching maturity and a few in breeding 
condition have been taken. The scarcity of fish in breeding condition indicates a scarcity of fish to reach 
that condition, for the fact that some have been caught during the breeding period suggests that inasmuch 
as special efforts were made to find them, had they been plentiful more would have been taken. 

There is no perceptible increase in number of breeding fish, and the average size of fish taken by anglers 
has decreased. 

A few fish reaching breeding condition and reproducing naturally would hardly have an appreciable 
effect on the maintenance of the stock. 

A few only taken and yielding eggs to be hatched artificially and raised to fingerling or older stages would 
not be sufficient to maintain the stock. 

The greater the increase in numbers of fish, the larger the number that will be caught. 

If the catches of past years have not left a sufficient number of breeders to replace, by reproduction, 
those caught, continued plants will probably not do so, without stringent limitations of the catches. But 
even now 5,000 fish permit of an average of only 1 fish every 4 days to each of 200 anglers in the fishing 
season of 100 days. 

It is doubtful whether a supply from outside sources could be maintained indefinitely. 

An increase in number and size of a voracious species signifies an increased amount of food devoured. 

To a lake of the size of Sunapee there must be a limit to the number of fish and the food supply, direct 
and ultimate, that it can support. 

The main subsistence of the chinook, as of other salmonids, appears to be the smelt, but it has been 
shown that the other salmonids may suffer both directly and indirectly from the presence of the chinook. 
If this is not a certainty, there is still the possibility, amounting almost, if not quite, to a probability. 

It would seem, then, that if the foregoing conclusions are correct the longer the plants of chinooks are 
continued the more certain it is that the future of Sunapee Lake is one of inevitable disaster so far as the 
Salmonide are concerned. 
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The present conditions of the fish fauna of the lake appear to be a 
scarcity of everything but smelt, sunfish, black bass, white trout, and 
perhaps chinook salmon, the latter not very abundant and of only 
temporary importance. Of the indigenous fishes only the sunfish and 
white trout are at all common. The sunfish is of little importance 
and the white trout not abundant. If the smelt alone had been intro- 
duced into Sunapee Lake and the propagation of the trout and white 
trout maintained, the writer is firmly convinced that the lake to-day 
would abound with those two species. If it were possible to bring 
the lake back to its pristine condition, the writer would advise that it 
be done and that the stocking of the lake be begun anew and that no 
other nonindigenous species than the smelt be admitted to Sunapee 
waters. If any exception were made it would be in favor of the 
black bass. As such a reversion can not be accomplished, it only 
remains to meet the conditions as they are and attempt to solve the 
problem of stocking and of maintaining the stock in the best way pos- 
sible in accordance with those conditions. 

It has been previously suggested that the original fish fauna, with 
the addition of the smelt, was the one to which the lake was best 
adapted. Those conditions have been upset and the question arises, 
Can they be righted? In order to do that, certain fishes must be got 
rid of. Can this be done? 

The black bass appears to be comparatively harmless so far as the 
salmonids are concerned, so it may be disregarded. 

The landlocked salmon is rapidly vanishing and if allowed to do so 
will no doubt totally disappear in a few years at the most. 

The chinook can not possibly stay if it can not breed naturally 
there, and if no more are planted the lake will soon be free from it. 

Other introduced fish have not appeared at all or in such small 
numbers as to cause no apprehension and therefore may be dis- 
regarded. 

The native trout is scarce in the lake, but by persistent and plente- 
ous planting it may increase in numbers and size again as the land- 
locked salmon and chinook disappear. 

The white trout will also increase in numbers and perhaps in size 
for the same reasons. 

Provided they are properly protected, there will thus be saved two 
of the most attractive native food and game fishes of New England 
waters. 

‘* Native’? and white trout.—It is recommended, then, that land- 
locked salmon and the chinook be allowed to go and their depar- 
ture hastened; that attention be given to the propagation and pro- 
tection of the trout; that each year as large a number as possible be 
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planted in the best tributary brooks or kept in retaining ponds until 
large enough to look out for themselves to some extent in the lake- 
Regarding the selection of brooks, it may be said that the tempera- 
ture of King Hill Brook usually was from 1° to 2° higher than Pike 
Brook in the running water and pools in the woods. The spring 
pools were about the same as in Pike Brook, but the dead water, being 
more open, was considerably higher than the dead water of Pike 
Brook. 

About the middle of August the woodland portion of Big Brook at 
Blodgetts gave the same temperature as Pike Brook, i. e., 58°, and 
Little Brook 2° lower. 

The temperature at Sunapee Brook did not vary much from Big 
Brook at Blodgetts. 

From the foregoing data it would seem that Pike Brook is the best 
brook and, in order, Blodgetts, Sunapee, and King Hill Brooks next. 
It is suggested that only Pike and Blodgetts Brooks be used, however, 
and possibly only Pike Brook. 

In a few years, doubtless, the lake would furnish its own breeding 
trout and the expense of buying eggs and young trout would be obvi- 
ated. The white trout still furnishes its own eggs in sufficient num- 
bers satisfactorily to stock the lake in the absence of the predatory 
fishes previously mentioned. It has been suggested that the artificial 
propagation of this species be discontinued and the fish be given a 
chance to show what it can do unaided. The writer believes it would 
be unwise to do this, owing to the well-known fact that far more can 
be hatched artificially than under natural conditions. It is recom- 
mended, however, that, if possible, some other method than the one 
in use to collect breeders be devised and employed. 

The brooks used as fish nurseries should be constantly closed and 
guarded for a number of years at least. 

A close season for taking trout of either kind in the lake is recom- 
mended, from September 1 to May 1 (or until the ice has broken up 
in the lake, if preferred). No ice fishing should be permitted. It 
should be permitted to retain no trout of either species taken in. the 
lake under 12 inches in length. Only single hook should be per- 
mitted, whether bait hook, fly, or other artificial lure. This is not 
intended to exclude two or three ‘‘single” hooks on a smelt tne or 
two or three flies on a cast, but to exclude the use of gangs and 
grapples. An angler ought to be satisfied to fish for trout with one 
rod and with one hand line for smelts for bait. The practice of set- 
ting lines or rods over night from wharves, piers, and the shore or 
leaving them unattended at any time should be discontinued. The 
quantity of trout of either or both kinds legally to be taken by one 
man in one day should not exceed 10 pounds. 
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Salmon.—The foregomg applies to efforts to revive the native trout 
fishing and to improve the fishing for white trout, which the writer 
firmly believes can be done only, as said before, by ridding the lake, 
or allowing it to rid itself, of the undesirables previously mentioned. 
If, however, it is insisted that there must be salmon, let it be the 
landlocked salmon. It is undoubtedly as undesirable as the chinook 
in its fish-eating propensities and capabilities, and with an extensive 
cultivation of it in the lake the writer must repeat that he firmly 
believes both species of trout would eventually become extinct. 
But the landlocked salmon is superior in many ways to the chinook. 
It probably will reach as large a size as the chinook in Sunapee 
Lake; it is a much gamer fish; it bites as readily and it takes the 
artificial fly, which the chinook does not; it does not necessarily die 
after spawning, which the chinook always does; it is just as good 
eating; and a supply of eggs or young is much more easily and 
cheaply obtained. 

Besides all this, Pike Brook and perhaps some others could be 
made accessible in breeding time and the stock be made again self- 
sustaining. The brook could be made accessible by digging or dredg- 
ing through the beach and walling the channel jetty-fashion with 
logs. When the brook is not too dry this would cause a current 
that would keep the channel clear of sand. There is, however, 
usually plenty of water in the fall to permit the ingress of salmon if 
there were a channel of this kind through the beach. 

In the place of gill nets, it is suggested that pounds or traps be set 
near the mouths of the brooks for the purpose of taking the salmon, 
as well as the trout, in the breeding season. 

Salmon fry or fingerlings could be planted in the brooks. If 
retained in hatchery pools until a year or more old they could with 
more safety be placed in the lake. The planting of fry in the brooks 
in spring is recommended, if it is desired to economize in expenses. 
It is believed that fry planted in the brooks in the spring would pro- 
duce better results than larger fish in the fall planted in brooks or 
lake, owing to the greater abundance of natural food at that time 
and during the summer. The only objection appears to be the pos- 
sibility of the brooks drying up to such an extent during the summer 
as to leave the fish stranded. It is not likely that there will be 
severer droughts than during 1910 and 1911, and it has been shown 
that during those two summers there was sufficient water in Pike 
Brook and Little Brook at Blodgetts. Besides, young salmon will 
endure higher temperature than trout, and the pools of the meadows 
are always comparatively deep and not too warm for salmon. It is 
advised that a close time for landlocked salmon be for the same 
period as the trout. It is suggested that a salmon 12 inches long is 
a rather small fish of its kind, and the writer would advise making 
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the minimum limit 15 or 16 inches at the lowest, and the quantity 
legally to be caught in one day not to exceed 20 pounds (or one fish), 
including other species. The apparatus of capture should be restricted 
as in the case of the trouts. 

Chinook.—If the planting of chinooks is continued, it is recom- 
mended that they be planted in the brooks mentioned, that breeders 
be secured if possible by the method suggested for landlocked salmon 
and trout, and that the fishing regulations be the same as for land- 
locked salmon. 

Smelt.—As has been said, the smelt has saved the day so far as it 
has been saved. The smelt is very abundant in the lake at present. 
It is a prolific fish, which it has to be to offset the many adverse 
conditions that it has to contend with. Let alone, its habit of spawn- 
ing in brooks insures a permanent and continuous stock of smelts, 
for in the brooks the eggs are comparatively free from enemies. 
Trout and young suckers feed upon the eggs to some but an inappre- 
ciable extent. The practice of dipping smelts as now carried on is 
not only very destructive to smelts but to their eggs. Besides the 
smelts caught, many are trampled upon and killed by the fishermen 
wading in the brooks. The eggs are also trampled upon and loosened 
and carried away by the current. Those eggs that escape one night 
are likely to be destroyed the next, together with newly deposited 
ones. It is well known that brooks that have been excessively 
fished have in time been abandoned by smelts, and in the case of some 
ponds the stock of smelts thus seriously depleted. The writer 
recognizes the prevalent desire to dip smelts and sympathizes with 
it, for the smelt is one of the most delectable pan fishes, and in Sun- 
apee Lake can be taken at no other time or in no other manner in 
sufficient numbers to afford even a small mess. 

It is recommended that the dipping of smelts be not prohibited, 
but the open time shortened or allowed for one or two nights in each 
week during the spawning run, and the catch by each person limited. 
Also, that the place of fishing be restricted to the lower part of each 
brook: In Blodgetts Brook to below the junction of the two branches; 
in Pike Brook to below the lower bridge; and the other brooks to be 
correspondingly restricted. All dipping should be done from the 
bank, with no wading in the brook. 

Suckers.—It is recommended that the spearing of suckers be per- 
mitted during their spawning run, but from the banks of the brooks 
and not by wading in the streams, as the migration of the sucker 
for spawning takes place before the smelt eggs are hatched. No 
limit need be put on the catch or restrictions on the places of catching 
suckers. 

Black bass.—The open season for black bass, if it is desired to pro- 
tect them during the spawning season, should not begin before July 
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1, but may continue throughout the season. Its legal length should 
be not under 10 inches, and the other fishing regulations regarding 
methods of capture, as in the case of the trouts, should apply to it. 

Species for introduction.—lIt is also recommended to stock the lake, 
if possible, with one or more species of cyprinids, preferably the 
redfin (Notropis cornutus), golden shiner, ‘‘roach”’ (Abramis cryso- 
leucas), and gray chub minnow (Couesius plumbeus), which abound 
in many New Hampshire waters and perhaps in the smaller ponds 
not very remote from Sunapee Lake. The writer would exclude 
the two chubs, if possible, at least would make no effort to get them, 
if one or all of the others are available. 

These minnows could be planted in the dead water of the brooks 
and they would soon become abundant if a large enough initial stock 
is planted. The gray chub minnow is primarily a lake fish, swim- 
ming in schools, and ascending streams to spawn much as the smelt, 
but somewhat later in the season. It would afford food for the 
black bass and pickerel as well as other fishes. 


Norrt.—On page 46 it is stated that there seem to be no records 
of brown trout planted as such in Sunapee Lake, but in an article 
entitled ‘‘ Pacific Salmon in Eastern Waters” (Forest and Stream, 
Mar. 2, 1912), Dr. John D. Quackenbos writes that in 1897 he planted 
that species in an entering stream, and he ascribes to that plant the 
14-pound trout referred to on pages 46 and 47 and shown on plate vil 
of the present report. 
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THE PROTECTION OF FRESH-WATER MUSSELS. 


By R. E. Coker, Ph. D., 


Director United States Biological Station, Fairport, Iowa. 


PRESENT CONDITIONS. 
THE MUSSEL INDUSTRY. 


The history of the fresh-water mussel industry gives illustration 
of the promptness with which an American industry may be de- 
veloped once the pathway is found. Undertaken in a small way 
scarcely more than a score of years ago, the manufacture of pearl 
buttons began almost immediately to assume the proportions of an 
important national industry. As early as 1898, when the enterprise 
was only 6 years old, there were about 50 factories in more than a 
dozen towns along the Mississippi. With improved machinery and 
methods further expansion occurred, until within a few years the 
output approximated 30 million gross of buttons, with a value of 
many millions of dollars. The growth of the industry has continued 
to the present time, but exact figures will not be available until the 
Bureau has completed a statistical survey now in progress. 

Not less important has been a resultant economic change, or modi- 
fication of custom, that has affected practically every person in the 
country. Where marine pearl was in rare use, fresh-water pearl, 
with its quality and price, came to fill a universal requirement. 
In one decade pearl buttons were high in price, used only upon the 
better clothing, and commonly saved when clothing was discarded, 
while in the most general use were buttons of metal or agate or wood, 
which rusted or broke or warped. In the next decade good pearl 
buttons, neat and durable, were available to everybody and used upon 
the widest variety of clothing. A former luxury had become a 
common necessity. 

Coincident with the rise of the manufacturing industry, there 
developed an important and widespread fishery, directly employing 
thousands of persons and indirectly affecting persons and com- 
munities of varied occupation. Commencing on the Mississippi 

3 


+t PROTECTION OF FRESH-WATER MUSSELS. 


River, the fishery gradually spread from stream to stream, passing 
from depleted territory to new and rich fields, until it embraced prac- 
tically the entire Mississippi Basin and a portion of the Great Lakes 
drainage, from Minnesota to Louisiana, north and south, and from 
Ohio, West Virginia, and Tennessee on the east to Arkansas, Kansas, 
and South Dakota on the west. 


DEPLETION OF THE RESOURCES. 


Extension of territory could not be continued indefinitely. While 
up to the present time the industry has not failed to obtain shells in 
quantity sufficient for the market demands, it has become perfectly 
clear that the perpetuation of the industry as one producing a staple 
product that is both good and within reach of all people depends 
upon successful propagation and effective protection. ‘The supply is 
now maintained by regularly invading new territory (and it is 
scarcely possible to go farther in this direction), by seeking out the 
smaller tributaries of the mussel streams, which could not formerly 
have been worked with profit, and in some measure by the devising of 
methods that are more effective in capture of mussels, Notwithstand- 
ing these developments, all of which indeed conduce to more exhaustive 
fishery, an increasing proportion of very small shells is being taken, 
the bottoms are being more thoroughly cleaned, and the price of shell 
has advanced to a relatively high figure. 

A high price for shell has, of course, its advantages. It is good 
for the fishermen, provided they can find the shells, and it stimulates 
the manufacturers to eliminate waste and to use the most economical 
methods. On the other hand, if unbalanced by protective restric- 
tions, a continued rise in price is of disastrous consequence. It im- 
poverishes the beds by driving the fishermen to the most exhaustive 
manner of fishing; even the very smallest shells that can be captured, 
which should never be removed from the beds, are taken and mar- 
keted, and this, unfortunately, is the actual case at the present time. 
(See pl. 1.) Ultimately the higher price of shell becomes an ele- 
ment in the price of the finished product and is paid by the public at 
large without corresponding advantage to a single person connected 
with the industry. 

Let it be repeated that a high price to the fishermen is desirable, 
but in the present condition they reap no benefit. A higher price 
for a disproportionately smaller product brings no added _ profit. 
None are so directly interested in the conservation of mussels as the 
fishermen themselves. 

Of what advantage is it to the fishermen of the Wabash River, 
or to the State of Indiana, that shells are now more valuable, when 
a river that once supported a really important shelling industry is 
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now practically depleted? Wherein is the benefit to Illinois, when 
only one fisherman can engage in shelling to-day where six worked 
with profit five years ago? What profit will Arkansas find, when its 
rivers are now the scene of the most exhaustive mussel fishery ever 
known and the future is being robbed by the removal of infant shells 
that are shipped to the markets to be subsequently thrown into the 
discard by the manufacturers as too small for any useful purpose ? 


THE INTERESTS OF THE COMMUNITY. 


An earher general interest in the subject would have been 
awakened had there been a better knowledge of the importance of 
shelling industries to the communities at large. As an illustration, 
the case of Madison, Ark., may be mentioned. The town itself has 
a population of about 300 and is supported by lumbering, farming, 
and fishing industries. During each of the past two years shells 
and pearls have been marketed at this place to the value of about 
$20,000. This was a crop that could be counted upon regardless of 
weather conditions during the season, and it constituted a substan- 
tial element in the income of the community at large. Can this 
mcome be counted upon in the future? A dozen years ago fisher- 
men made their wages when shells brought $4 per ton, and they can 
do no better at this time, when they receive $23 per ton. In 1913 they 
took 200 to 300 pounds per day, where originally they made daily 
hauls of 1,000 to 1,800 pounds. The shells are now, it appears, about 
one-sixth as abundant as they were a dozen years ago. This is a 
rapid rate of depletion, and it is evident that the future can have 
little to offer unless something is done to insure the self-perpetuation 
of the mussel beds, 

The town of Black Rock, Ark., which has a population of about 
1,000, offers an illustration where both fishing and manufacture 
are involved. It is estimated that approximately $50,000 is brought 
into the town and the territory about it each year, of which by 
far the greater amount is paid out in the town of Black Rock itself. 
What does the future hold for this place? Reliable information 
shows that while a few years ago a sheller could take 1,200 pounds 
or more per day from the Black River at Black Rock, the daily 
catches now run from 100 to 200 pounds. Although shells are bring- 
ing about $20 per ton, there is scarcely a daily wage to be made, 
and as a consequence the shell fishery immediately about Black 
Rock is almost negligible. The shelling is now prosecuted princi- 
pally above Black Rock, in the upper waters and tributaries of the 
Black River, as about Pocahontas and elsewhere. The process of 
depletion is unchecked and the condition is clearly such as to awaken 
the enlightened sentiment of the community and the State at large 
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to support measures that will insure permanent life and prosperity 
to the industry. Here is a business that yields a relatively fixed re- 
turn in comparison with ‘agricultural industries, which are so gen- 
erally affected, favorably or unfavorably, by the vicissitudes of 
weather conditions. 

It is of much more immediate concern to the community at large 
than it is to the purchasers of shells or to the shellers themselves 
that the resources of a particular region should be conserved. It is 
a comparatively simple matter for the manufacturer to strip his 
plant and to remove his machinery to another locality with unde- 
pleted resources; it is an easy thing for the sheller, with his scant 
equipment in a house boat, to float down the river, looking to find 
another temporary home where his labors may be more profitable. 
It is the interest of the community that is threatened. The loss of 
a substantial industry affects the profits and the welfare of innumer- 
able persons who may have known little of their indirect interest in 
a business in which they did not immediately participate. The com- 
munities most immediately affected are those of the river towns 
which, as a general rule, are too limited in their sources of fixed 
income. 

From the standpoint of community economy, an unfortunate fea- 
ture of the mussel fishery, as it has been pursued up to this time, has 
been its nomadic character. The policy everywhere has been to clean 
up the beds of a locality, or of a stream as a whole, and then to move 
to new regions. Temporary cutting plants, or ‘“ factories,” have fre- 
quently been established in the vicinity of active shelling, to move 
subsequently as the local fishery passed away. Only the larger and 
more firmly established branch plants of the principal factories have 
maintained a fixed location. 

Tt will be brought out later in this report that it does not appear 
possible to insure the best condition of the mussel beds, except by 
some plan of rotation; but it would be desirable and favorable to the 
interest of all for the mussel fishery to be a permanent and depend- 
able feature of the industrial life of the broader communities, if not 
of particular restricted localities. 

The perpetuation of the mussel resources may well receive the 
best consideration of every State concerned and of the National 
Government as well. It affects the welfare of thousands of shellers, 
of hundreds of river towns over the broad Mississippi-Missouri 
Basin, of manufacturers and laborers, east and west, and, it might 
be said, of every user of pearl buttons, which comprises practically 
the entire population of the country. 

The Government and the States can accomplish the desired object 
by two principal means—artificial propagation and legislative pro- 
tection. It is the province of the present paper to deal primarily 
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with the subject of protective measures, but it will be advisable to 
give first an abbreviated account of the conditions and possibilities 
of artificial propagation, especially as the results of propagation will 
be greater or less according to the degree of protection extended to 
the young mussels. 


ARTIFICIAL PROPAGATION OF MUSSELS BY THE GOVERNMENT- 
ESTABLISHMENT OF PROPAGATION. 


The Bureau of Fisheries has always maintained an active interest 
in the development of the fresh-water mussel fishery of America, 
which, in its importance and breadth of territory, is entirely unique 
in the world. As early as 1897 and 1898, the shell fishery being then 
only 4 or 5 years old, the Fish Commission undertook investiga- 
tions relating to the various phases of the industry, and several re- 
ports were published dealing with the natural history of mussels, the 
shell and pearl fisheries, and the button industry. In a general report 
on the subject Dr. Hugh M. Smith then recommended measures for 
the protection of mussels. No action followed, and in consequence 
the scene of the most important fisheries has greatly shifted since 
that time. 

Some years later there began a special investigation of the repro- 
duction of mussels, which resulted in the methods of artificial propa- 
gation as developed by Prof. Lefevre and Prof. Curtis, of the Uni- 
versity of Missouri, in association with the Bureau. The Government 
then established the Fairport Biological Station to engage in the 
propagation of mussels and the studies of mussel problems, besides 
exercising wider activities in fishery investigations. For a number 
of years field investigations relating to the distribution, habits, and 
conditions of life of the mussels have been prosecuted by the staff and 
associates of the Bureau throughout the Mississippi Basin. 

For the first two years at the Fairport station mussel propagation 
was carried on in an experimental way, but beginning with 1912 the 
practical operations have been conducted upon as large a scale and 
over as wide a territory as the available resources permitted. During 
the past two years mussels have been propagated chiefly in the Mis- 
sippi River from Lake Pepin, in Minnesota, to New Boston, Ill.; in 
the Wabash River in Indiana, and in the White and Black Rivers of 
Arkansas. During the year ended June 30, 19138, about 150,000,000 
glochidia, or young mussels, were put out, and in the first half of the 
present fiscal year that number is fully equaled. Such figures appear 
large. It is not difficult by the methods of propagation to handle 
considerable numbers of glochidia; indeed, it is necessary to work 
on an ample scale, for in mussel propagation, as in most forms of 
fish culture, what we can now do is to aid the young over the most 
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critical period in their life history, after which they must be left to 
continue the struggle for existence by their own efforts. 

We therefore plan to work in such a way that, even with the 
liberal discount that nature will surely apply to cur returns, there 
may be left a real measure of benefit gained without undue cost. 
Many of the young will be lost from falling upon unsuitable bot- 
toms and from many other unfavorable conditions, such as confront 
every young mussel in nature with more or less frequency. We would 
like to remove all of the unfortunate conditions productive of loss, 
both to the mussels that we put out and to those that are propagated 
entirely by natural means; but this, of course, is not possible. 
There are, however, artificial conditions which do injury to the 
younger mussels, and it is both desirable and practicable to prevent 
such damage as far as can be done reasonably. 


RESULTS DEPENDENT UPON PROTECTION. 


In the regular fishery for mussels the beds are continually dragged 
over with rakes, tongs, crowfoot hooks, or dredges. It is inevitable 
that the young mussels will suffer to some extent from this process. 
It is quite unnecessary, however, for the “infant” mussels, many of 
them too small for any use at all and many more too small for any 
economical or proper use in manufacture, to be entirely removed 
from the beds. Mussels are thus uselessly destroyed that might be 
left to grow to a size at which they would be both commercially 
valuable and properly usable; meantime, too, they might take their 
natural part in the reproduction of the species. 

Furthermore, it would be desirable to leave portions of the rivers 
entirely undisturbed by the operations of shelling during pericds of 
some years. This would accomplish a double object—it would leave 
the best conditions for the natural reproduction of the remnant of 
the old stock and for the growth of the young mussels and at the 
same time it would create a series of reserves in which artificial 
propagation could be carried on with the best conditions for maxi- 
mum results. In such closed regions the young mussels would have 
to contend against only the normal unfavorable conditions which 
all mussels have ever had to withstand, without an added toll of 
destruction being taken by the direct and indirect effect of the opera- 
tions of men. 

The simple “closing” of a depleted region, if the exhaustion has 
not proceeded too far, may be expected to lead to sure betterment, 
and even in time, if the closure were for a very long period, to a 
restoration of the former condition when mussels were so richly 
abundant. It will be advisable, however, to supplement natural 
processes by the methods of artificial propagation in order that the 
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replenishment may be hastened and a greater result gained in a 
shorter time. We have to contemplate that the beds that may be 
closed will have to be reopened after a definite period, for the fisher- 
men can not afford to work indefinitely on restricted and depleted 
areas, and the supply of available shells must be maintained. A 
proper solution as fair as possible to all will be found in a plan 
of rotation which will give rest periods to the different portions of 
a river in succession. Let this measure be supplemented as far as 
may be by Government or State propagation of mussels in the resting 
regions. 

It is apparent that artificial propagation and protection are inti- 
mately related. Restrictive measures alone will yield benefits, but 
these will be greater if the protection is followed up by well-directed 
propagation. Artificial propagation pursued independently may be 
expected to bring results, but the advantages will be considerably 
diminished if no steps are taken to lessen the unnecessary destruc- 
tion of the young mussels thus given a start upon life. 


PROTECTION. 
ESSENTIAL CONSIDERATIONS FOR EFFECTIVE LEGISLATION. 


Although at least 20 States participate directly in the mussel fish- 
ery for the shell trade, only 2 or 3 of these have taken any action 
of any kind for the protection of the resources. In some others 
measures have been proposed at various times, but without receiving 
favorable consideration by the legislative bodies. Indeed, it is prob- 
ably well that this is the case, in view of the fact that there has been 
no general presentation of the case from all sides to aid in a just 
consideration of the matter. The Bureau is prompted to make this 
report in the hope that suggestions based upon a long-continued 
investigation of the shelling industry in all its phases may be of 
material aid to the responsible bodies concerned in the determination 
of how best to perpetuate the mussel resources, giving due regard to 
the local conditions involved. 

Any legislation to be most effective must fulfill certain general con- 
ditions. It must be based upon just consideration of the welfare of 
all classes legitimately interested in the business, including shellers, 
buyers, manufacturers, and the public generally. This is important 
not only because fairness demands it but because it is manifestly 
impracticable to enforce a law which is framed in disregard of 
economic requirements. A law that makes possible the creation of 
a monopoly, or one that drives the buyers and manufacturers from 
the territory, or that sacrifices the good of the industry to revenue 
production to the State, would be so manifestly unsound that further 
comment seems unnecessary. 
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Nevertheless, the element of sacrifice can not be entirely eliminated. | 
In this case, as in others, ultimate benefits can scarcely be obtained 
without some temporary sacrifice, although it should be aimed to 
make the immediate loss felt as little as possible. It is the unwill- 
ingness of individuals to make voluntary sacrifices, independently, 
for the good of the mussel beds that makes legislation of any kind 
necessary. There is a demand for legislative action only because, in 
the end, the welfare of all parties concerned is dependent upon the 
promotion of abundant growth of mussels. 

Finally an eminently desirable feature of any legislation ig that 
it shall be so simple, plain, and undebatable as to minimize the diffi- 
culty of enforcement. Coupled with this there must be not only an 
effective penalty but machinery of enforcement that will work simply 
and certainly. 

The measures to be proposed will be considered in the light of 
these requirements, together with the basic conditions offered by the 
natural history and the conditions of life and reproduction of the 


mussels, 
EXAMINATION OF PROTECTIVE MEASURES. 


TWO MEASURES FOR IMMEDIATE APPLICATION. 


As appears from the remarks hitherto made, the restrictions which 
are immediately required for the preservation of the shell resources 
are— 

(1) The imposition of size limits for the protection of young 
mussels. 

(2) The adoption of a plan of rotation of closed regions, whereby 
the mussel beds may be given the best opportunity for propagation 
and growth. 

We do not at this time advocate any other limitations, and it will 
be attempted to show that these are so simple to apply and so prom- 
ising of effectual conservation that it is strongly advisable not to com- 
plicate the situation by a needless multiplicity of restrictions. These 
two measures will be fully discussed in subsequent sections of the paper. 


MEASURES’ NOT SUITED TO EXISTING CONDITIONS. 


Two other measures that have been more or less frequently pro- 
posed are the provision of a closed season during certain months and 
the restriction of the methods of taking mussels. While it is the 
purpose of the present* paper to discuss more especially the positive 
suggestions that are offered, it is not out of place to give briefly some 
of the reasons for exclusion of measures which may have been sug- 
gested by friends of the industry with sincerity of purpose and which 
are not upon their face devoid of merit. Always let it have the first 
place in our minds that the one object in view is not to hamper but 
to develop the mussel fishery. 
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Closed season of months—The aim in establishing a closed season 
for the mussel fishery during a portion of the year is either to protect 
the mussels from disturbance during a breeding season or else to 
diminish the extent of the fishery by limiting its duration. 

It might be very proper to protect the mussels during the active 
breeding season, if such a season could be defined; but, as a matter 
of fact, the various species of mussels in any particular stream have 
different seasons of breeding. The mussel industry is based upon a 
considerable number of species of economic mussels. There is a 
group which has a short breeding term during the summer months. 
Such are the species known commercially as “niggerhead,” “ pimple- 
back,” “ monkey-face,” ‘“ maple-leaf,’ “ blue-point,” ‘“ three-ridge,” 
etc. The “washboard” seems to have an intermediate breeding 
term during the early fall, though it may be that in some cases it 
carries its spawn into the winter. Many of the more important 
species of mussels have a long term of breeding; in the latter part 
of the summer and in the early fall the eggs are deposited into brood 
pouches within the shell of the female, and there, after they hatch 
and develop, they are carried over the winter, to be liberated in the 
spring and early summer.¢ Of this kind are the “ mucket,” “ sand- 
shell,” “ pocketbook,” “ butterfly,” and others. 

In view of the variety of commercial mussel species and the di- 
versity of breeding seasons, it does not appear practicable to deter- 
mine upon a closed season that will accomplish its particular purpose. 
The Illinois law prohibits the taking of mussels in any navigable 
water in that State between the 1st day of October and the 1st day 
of April; but, as illustrating how such a measure may apply in a 
particular case, practically all of the mussels in the principal river 
of that State—the Illinois River—are short term or summer breeders, 
spawning some in June, July, and August, others in October and 
about that time. Only a few carry the spawn, after its development, 
through the winter. 

The principal objection to an enforced interruption of the fishery 
during a period of months is that it deprives the mussel fishermen 
of the right to earn a living by their profession during a portion of 
each year. This objection has real weight, and should be overborne 
only by decided advantages to be gained from a closed season. 

Restricting the methods of fishery—The principal implements for 
taking mussels are the crowfoot bar, the rake, the fork, the tongs or 
scissors fork, the dip net, and the dredge. These several pieces of ap- 
paratus are variously adapted to conditions of depth, rate of current, 
and character of bottom, as well as to the aptitudes and customs of 
the fishermen. Before a method should be prohibited it should be 


«Possibly these mussels liberate glochidia to a limited extent during the fall and win- 
ter; but the general statement is well founded. 
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known that it can be replaced by one of the more suitable methods, 
or else that it is so positively injurious as to require its elimination. 
The only implement of capture against which complaints are gen- 
erally made is the crowfoot hook, but this is the only method in gen- 
eral use which is adapted for taking mussels in the deeper water, and 
it is probably in more common use than any other method. Perhaps 
in time improvements upon this hook will be adopted to lessen its 
injuriousness, or other methods capable of replacing it will be better 
known. In the light of present conditions it would work an unneces- 
sary hardship upon a very large number of fishermen to prevent its 
use, especially when it appears that the protection of the mussels can 
be accomplished by methods more equitable to all concerned. 

Still other measures have sometimes been advanced looking to the 
limitation of the number of shellers to be permitted to work within 
a given territory or to the leasing of shelling rights. Since such pro- 
posals have not yet been offered in connection with any properly 
worked-out plan by which serious injustice would be avoided and the 
interest of the public safeguarded they may be dismissed with the 
remark that it is not simply the protection of mussels that is desired 
but the protection of the mussels for human use without interference 
with common human rights. The absence of inherent wrong in an 
idea does not commend it if it carries within itself the seeds of its 
own defeat by a method of application, or a want of method, that 
allows opportunity for manifestly unjust and intolerable conditions 
to arise. 

There remains to deal with the necessity for the two measures that 
are advocated and to discuss the methods of application. This can 
be more adequately done in distinct sections. 


SIZE LIMIT—NECESSITY AND APPLICATION. 
EXHAUSTIVE NATURE OF THE FISHERY. 


The necessity for imposing restrictions upon the size of mussels 
to be removed from the beds is brought out more clearly by the 
photographs than could be done by any lengthy discussion. All 
of the shells shown in plates 1 and 1 were actually taken for 
market, sold, and shipped to the factory. The smallest ones (in the 
three upper rows on plate 1) were not wanted at any factory; they 
were bought only because the fishermen had thrown them into the 
piles along with the larger shells, “to add weight.” Most of the 
very smallest shells, those under 1 inch in length, are subsequently 
lost in handling, by falling through the forks or otherwise wasting 
as they are thrown into the car or from the car to the bin. None of 
the shells in the three upper rows of plate 1 would ordinarily be 
used by any manufacturer. It is true that some of the shells shown 


SMALL SHELLS ACTUALLY MARKETED. ALL EXCEPT THOSE OF THE THREE LOWER ROWS 
SHOULD BE LEFT IN THE RIVERS. 


[About one-half actual size, which is shown in inches at 
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Ins. 


LARGER SHELLS MARKETED AND ADVANTAGEOUSLY USED. 


[About one-half actual size, which is shown In inches at left of plate. ] 


PROTECTION OF FRESH-WATER MUSSELS. 13 


have had one blank cut out, and these were actually cut at a com- 
mercial plant, but the instance was a very rare one and was certainly 
unprofitable. Even if the manufacturer desired it, the cutters will 
not handle shells from which only one blank can be cut, since the 
waste of time outweighs the saving of material. 

Consequently all shells less than about 1} inches in length. no 
matter what the quality, are thrown into the discard. There can 
be no difference of opinion as to the pure wastefulness of taking shells 
of this size. 

The shells shown in the illustration are not the smallest that could 
be found. Some shells observed in the fishermen’s boats were only 
one-half inch in the greatest diameter. Out of the water these 
are entirely without use. The fisherman who saves them, thinking 
that they add weight to his heap, would doubtless be surprised to 
learn that he would have to handle several times and clean 200 of 
such shells to add 1 cent to his earnings, for it would take nearly 
half a million of them to make 1 ton. 

The shells in the fourth and fifth rows, counting from the top 
in plate 1, are used at the factories when received, and are some- 
times particularly favored where the quality is as good as in those 
from many Arkansas rivers, and the shells will yield two or three 
blanks of 16 to 20 lines. Such blanks are of a suitable thickness and 
work up economically besides having a good quality. Some of the 
shells in these two rows show how blanks of 18, 16, and 14 lines are 
worked out, a “line” in button measure representing the fortieth 
part of an inch. 

The use of shells taken between 14 and 2 inches in greatest diameter 
does not, therefore, like the marketing of those under 1} inches, repre- 
sent absolute waste, but it does denote relative waste or real short- 
sightedness from the economic point of view. Shells of this size will 
average about 30,000 pairs to the ton, while mussels of such a practical 
size as 24 inches will average only 15,000. The number of blanks ob- 
tained from a ton of shells of the latter size would be just the same as 
from a ton of the smaller shells, notwithstanding that only half as 
many shells are handled. We are thus, when using the smaller shells, 
depleting the mussel beds at twice the necessary rate without any 
corresponding advantage. 


WASTE ILLUSTRATED. 


There is given below a table that will repay careful examination 
as illustrating the wastefulness of using the small shells. While the 
figures must be understood to be only approximate, they are based 
upon careful weights and counts of a number of shells from several 
localities. The shells were all “niggerheads” and were all obtained 
after shipment to factories. 


14 ‘ PROTECTION. OF FRESH-WATER MUSSELS. 


The first two columns show the limits of size for each lot used, the 
greatest diameter being the basis of measurement. 

The third column shows the approximate number of pairs of shells 
composing a ton, the unit of purchase; multiplying this number by 2 
would give the number of single shells per ton. 

In the fourth column there is given, in the case of the critical 
sizes, the number of 18-line blanks readily taken from a single shell 
(which is one-half the number yielded by a pair of shells, or an indi- 
vidual mussel). 

The fifth column indicates the number of gross of blanks, by com- 
putation, yielded by a ton of shells. This computation is based upon 
the cutting of 18-line blanks (not the larger 20-line blanks that have 
been taken from some of the larger shells in the illustration). Some 
of these shells are cut excessively close to the tips, on account of 
taking too many larger line blanks. It must be understood that dif- 
ferent sized shells are adapted for different lines of buttons. The 
data herein is for comparative purposes only. 


TABLE OF SIzES, WEIGHTS, AND BUTTON PRODUCTION FOR NIGGERHEAD SHELLS 
(APPROXIMATE FIGURES). 


Longest dimension. lin 
Number eae Quantity Refer to 
of mussels ~~ |ofblanks| illustra- 
oe 3 per single Fi 
Greater Fae per ton. shell per ton. tion. 
Inches. | Inches. Gross. delee I— 
3 1 LJ, 000 SS aersee stelle ase st row. 
is 144 se ¢ EG: OOO cee ee teal es nd row. 
14 1k BB SOG s| ace eeeeeaee | peut 3rd row. 
1k 13 33, 000 2 917 | 4th row. 
13 2 26, 000 3 1,008 | 5th row. | 
2 24 20, 000 4 1,111 | 6th row. 
24 2h 15, 000 5 1,042 | 7th row. 
2} 23 10, 500 6 875 | 8th row. 
Grad- 
ually || Plate II— 
23 3 8, 500 a7-8 dimin- |}1st row. 
3 3h 6, 200 a10 ishing |}2nd row. 
| 33 4 4,000 a12 to less |)@rd row. 
| Ae nt See ee 3, 200 a4 than ||4th row. 
| 650 per 
ton. 


Pape ere mening this table only a few of the larger-sized shells were available, so the estimates 

It may be seen from the table that a marketable ton of nigger- 
heads could be composed of the shells of 3,200 or of 33,000 mussels, 
according as the shells were 4 inches in length or only 14 inches. Asa 
matter of fact, no marketed ton is ever composed of mussels of an 
exactly uniform size; furthermore, the extremely large niggerhead 
shells are very rare and generally not very desirable on account of 
inferior quality and disproportionate waste. A ton of shells from 
a region of depletion will also include a number of the smallest and 
not strictly marketable shells. 
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Now, let us take a concrete illustration: Several counts of mussels 
gathered by shellers in the White River near Clarendon, Ark., were 
made in October, 1913; from these an average was taken that. fairly 
represents the catches being made at that time in that region. It was 
found that 60 per cent by number of the shells taken were of a size 
less than 2 inches in greatest dimension; also that a ton of shells 
comprised 20,500 pairs, of which 12,300 were less than 2 inches. Now, 
it is evident that if these smaller shells were returned to the bed 
we would be depleting the bed less than one-half as fast as at present. 
This would be the substantial advantage that such a size limit would 
have to the mussel beds; and any advantage to the mussel beds is an 
ultimate advantage to the fishermen, manufacturers, and all others 
in any way dependent upon the perpetuation of the mussels. Under 
the working of a 2-inch size limit, 60 shells out of every 100 then 
being taken on the niggerhead beds of that vicinity would have been 
thrown back. This seems to be asking a good deal, but not so much 
as at first appears, for the undersized shells constitute only 38 per 
cent of the weight or selling value of the shells taken. 

On the other hand, both sheller and manufacturer would be saved 
the trouble of handling over and over again an unnecessarily large 
number of shells. A ton of shells (from the same locality) com- 
prising only those above 2 inches in greatest dimension would con- 
tain about 13,000 pairs, or 37 per cent less than the number now 
found in a ton (20,500), while these shells, the smallest ones being 
eliminated, would produce at least 10 per cent more buttons of 
corresponding sizes. 


SIZE LIMIT IN RELATION TO ECONOMY. 


The figures given above are, of course, based upon counts and com- 
putations of shells from a particular locality and must. not be as- 
sumed to have any general application, but the facts and principles 
derived do have a universal bearing. If such a size limit as 2 inches 
is adopted, the saving to the mussel beds and to the future of all 
interested parties is out of all proportion to the immediate loss to 
any party; and even the immediate loss is to some extent compensated 
by the saving resulting from having to do with a lesser number of 
shells that yield a greater number of buttons per ton. 

Undeniably some temporary sacrifice is entailed, but unless it be 
admitted that temporary sacrifice will be accepted, it is useless to 
consider any manner of restriction for ultimate benefit. 

There is one point that is brought out in the table on page 14 
that merits attention from the broad standpoint of economy. In all 
shells there is a proportion of unavoidable waste, since the entire 
weight of the shell can not be transformed into buttons. In very 
small shells we may expect an undue waste, on account of the fact that 
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only one or two blanks can be cut out, leaving a larger bulk of shell 
in proportion to the number of blanks gained. On the other hand, 
in very large shells a high degree of waste is involved because of 
excessive thickness, which must be ground from the blanks, and be- 
cause of the extra weight of the discarded portion. Somewhere 
between these extremes is the size of shell that yields the largest num- 
ber of blanks as compared with the waste or the weight of shell that 
does not go into buttons. As shown by the data in the fifth column of 
the table, the shells a little above 2 inches in size are those (for this 
species) that make the best yield per ton for the small lines for which 
there is the greatest general demand. 


REASONS FOR THE PROPOSED 2-INCH LIMIT. 


Argument might be made in favor of a higher size limit as being 
still more favorable to the preservation of the mussels, but it is 
cufficient to say that the economic conditions would not justify a 
higher limit. At 2 inches a sufficiently severe restriction is placed 
upon the fishery, and to go further would be practically to pro- 
hibit the pursuit of shelling in so many localities that excessive hard- 
ship would be caused. 

As consideration thus far has been given almost exclusively to 
the niggerhead shell, the question may well be raised, Will the same 
limit apply to other species of shells? The minimum size of 2 inches 
suggested can be taken as an absolute minimum, since there is no 
species of any importance for which it would be too high. This 
minimum would not, however, give the same degree of protection 
to the larger forms, such as the washboard, the bluepoint, and the 
mucket. Should a minimum size be fixed with particular reference 
to any one of these varieties, it would necessarily be a good deal 
higher. 

In the present paper recommendation is made for this one-size 
limit alone, for the following reasons: 

1. All conditions considered, it is the most appropriate limit that 
could be designated for the niggerhead mussel, which is at present 
the most important species of wide distribution, and which is, further- 
more, the species most liable to rapid extermination. This and spe- 
cies closely like it, as the pigtoe, the pimple-back, and the maple- 
leaf, are chiefly those that are now being taken in the very small sizes. 

2. The same size applies equally well to the related species just 
mentioned, as well as to the “hickory-nut,” or “Missouri nigger- 
head,” and the “ butterfly.” 

3. The larger species, as the “washboard,” “bluepoint,” and 
“mucket,” are generally so evidently valueless in the small sizes that 
shellers do not take them. At least it is not yet of observation that 
particular injury is being done to these species in this way. 
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4. To insure the least trouble of enforcement of the law, it is neces- 
sary that a minimum size be set, below which no shells of any species 
may be retained. There are many different species of commercial 
mussels, and some of them so intergrade as to make exact determina- 
tion a nice matter in some cases. Distinct size limits for the differ- 
ent species would introduce peculiar difficulties into the practical 
workings of enforcement; it would be more troublesome to the sheller 
to observe the law voluntarily, and loopholes for evasion would more 
easily be found by the offender of wrong intent. 

Should conditions in certain States or streams subsequently require 
a higher limit for particular kinds of shells, a supplemental limit 
may be fixed for designated species; but this could be done without 
affecting the application of a 2-inch limit as an absolute or universal 
limit below which no shells of any species could be lawfully taken. 
It is desirable that few different limits should ever be used, and it 
seems expedient to have but one size limit until the first legislation 
shall have been tried out. 


DETAILS ESSENTIAL TO EFFECTIVE LEGISLATION, 


In concluding this section emphasis may be laid on the value of 
certain details of legislation. 

Allowable margin of undersized shells —While it may seem desir- 
able that no undersized shell at any time should be taken away, never- 
theless it is necessary to make allowance for a margin of unintentional 
error. Only if the shellers and buyers were to apply an instrument 
of measure to each individual shell would all possibility of error be 
eliminated. The sheller will naturally, after a few measurements, 
come to judge by the eye, and it is desirable that the law should be 
somewhat liberal, rather than too stringent in the allowance for 
mistakes. There should, accordingly, be a supplemental provision 
that if not more than 5 per cent of the shells by number (not by 
weight) of any bushel are found to be below the size limit, the law 
shall not be presumed to be violated. 

Illegal possession—To be practicable of enforcement, the law 
should be so worded as to make it illegal not only to bring ashore or 
to offer for sale, but also to have in possession, fresh-water mussels 
or clams of a size less than 2 inches in greatest dimension. This one 
provision will obviate much unnecessary expense, as well as undesir- 
able complications in the detection of violations and the prosecution 
of offenders. Furthermore, since buyers of the shells would be 
equally liable to prosecution, the effect would be to destroy the mar- 
ket for undersized shells, and thus in the most effective way to re- 
strain the shellers from taking them. 

Method of measuring mussels.—It will be noted that the method of 
measure is stated as “in greatest dimension,” with a view to elimi- 
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nating every possibility of uncertainty or difference of opinion. Mus- 
sels are sometimes measured in length or width or height, but on 
account of the irregular form of mussel shells these dimensions are 
not always interpreted in the same way. In testing the blank-making 
capacity of a shell, commercial men sometimes measure the “ width 
on the face”; that is, between the lateral hinge tooth and the lower 
margin of the shell. This measure can of course only be taken from 
an open shell, and therefore could not serve for our purpose. It is 
worth while to call attention to the fact that a 2-inch shell as meas- 
ured in greatest dimension would be a good deal smaller than a 
2-inch shell in commercial measurement. 

An inspector would need to be equipped with an ordinary rectan- 
gular caliper. If a shell should be found to measure more than 2 
inches in any linear direction it would be considered as above the 
size limit. 

CLOSED REGIONS—NECESSITY AND APPLICATION. 


In addition to the provision of size limits it is strongly recom- 
mended that certain portions of the rivers be closed for rest periods 
covering several years. It might be thought that in regions of ex- 
treme depletion the operation of a size limit would, by making the 
fishery less profitable, have the effect of causing a practical rest pe- 
riod, but this can not be expected, for, stimulated by the high price 
of shells and the ever-present hope of making a pearl find, the local 
shellers will hardly ever desist entirely from the fishery. 

No better way of giving protection to mussels can be found than 
that of entirely stopping the shelling upon a series of beds, although 
the plan must be applied in such a way as not to reduce the supply of 
mussels unduly and suddenly and with as careful regard as possible 
to the established interest of communities. 


INJURY TO SPAWNING MUSSELS AND TO YOUNG. 


Some of the conditions that make a system of closed regions par- 
ticularly advisable for the conservation of fresh-water mussels may 
be briefly mentioned : 

1. It has been previously stated that some of the mussels are spawn- 
ing, or with spawn, during any period of the year. Many of the 
most important species are spawning during the late spring, early 
and mid summer; other equally important species form their eggs 
in the late summer, when they become fertilized and develop into the 
glochidium stage, but the mother clam retains them in marsupial 
pouches within her shell during the entire winter and even into the 
summer. All species of mussels carry the eggs in the marsupial 
pouches during the process of development to the glochidium stage 
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or longer, whether the period be for a few weeks or for a few months. 
In this condition the mussels are said to be gravid. It is readily ob- 
served that when gravid mussels are disturbed they frequently dis- 
charge the young, regardless of whether these are mature enough to 
be liberated from the parent or not; certain species, such as the nig- 
gerhead, are particularly likely to do this. 

in the commercial fishery, therefore, not only is much spawn de- 
stroyed when large gravid mussels are captured, but it is quite prob- 
able that other mussels, disturbed on the bottom, though not captured, 
are caused to abort the young in an immature stage when they are 
entirely unable to complete the development without the parent. 

2. In the stage of existence immediately after liberation from the 
parent, the young mussels are parasitic upon fish. We are not here 
concerned with them during this period of the life history. When 
they are dropped from the fish many of the young mussels do not at 
once take up life in the sand or mud of the bottom, but we find them 
forming delicate threads by which they hang from plants or sticks 
or stones or from clam shells, and thus are kept from being washed 
away or smothered in the mud of the bottom. We may imagine the 
harm to these little mussels that is unavoidably wrought when the 
beds are continually dragged over. In like manner, the little shells 
that are just beginning to take hold in the bottom may be torn out by 
the rake or hooks, to be smothered or washed away to less favorable 
bottoms. It will be remembered that when mussels first. begin life in 
the thread stage or in the bottom if the thread stage is omitted, they 
are too small to be found without a microscope. 

3. One of the principal methods of capturing mussels is with the 
bar and hooks dragged over a large area of mussel bed in taking a 
relatively small number of shells. There is chance for these hooks to 
injure many little shells when each drag, requiring a period of only a 
few minutes, covers a space of bottom 16 feet wide and several hun- 
dred feet long. Nevertheless, it is not certain that there is any 
method to take its place, and any implement used will accomplish 
some injury to the very youngest mussels. 


CONSIDERATIONS DETERMINING SIZE OF CLOSED REGIONS, 


In planning for the closing of portions of rivers for periods of 
years consideration should be given to community needs as well as 
to general economic and biological conditions. On the one hand, the 
closure will be more effective in result, as well as easier of enforce- 
ment, if the regions of closure are made very large; while, on the 
other hand, making the closed regions smaller might cause less 
economic inconvenience. If, for example, the entire Illinois River 
should be closed to mussel fishery for a period of several years, there 
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might be a substantial uncompensated loss to some communities, 
where there are factories employing labor to cut shells derived from 
that river. On the other hand, should we divide the river up into 
small sections of 2 or 3 miles in extent, some of which would be open 
while others would be closed under the law, it is apparent that such 
a plan would be almost impossible of enforcement. To prevent shell- 
ing from being carried on in all these little closed areas would re- 
quire a force of wardens and an expense entirely incommensurate 
with the object to be gained. 

It is held advisable to divide a river within a single State. into 
some four or six sections for the purpose of establishing closed 
regions. One-half—that is, two or three—of these sections, taken in 
alternation, could be ordered closed for a period of five years, during 
which no mussel fishing at all should be allowed in the closed sections, 
although it would be regularly prosecuted in the alternate portions 
of the stream. It would be convenient to break a river at points 
where there was a substantial community interest in the shelling. 


PRACTICABLE DIVISION OF RIVER SYSTEMS ILLUSTRATED. 


For example, let us apply this method of dividing a stream to the 
White and Black Rivers in Arkansas. Starting from the head- 
waters of the Black River, we find the first center of economic interest 
at Black Rock, another on the White River at Newport, and a third 
at Clarendon. Now, the river might properly be broken at these 
points, forming four main sections. The fishery might then be 
entirely prohibited for several years from the mouth of the river to 
Clarendon, while permitted from Clarendon to Newport, and again 
prohibited from Newport northward to Black Rock on the Black 
River, and to Batesville or other suitable point on the upper White, 
while permitted from Black Rock and Batesville northward on all 
the tributaries. We would have the river system divided into four 
sections, which would be probably as nearly equivalent as could be 
expected. Furthermore, none of the three towns mentioned would 
be cut off from the local supply of shells, except in one direction. 

The shellers, generally speaking, would be little affected, since, with 
their house boats, they could move from one portion of the river to 
another. Those shellers who do not use house boats, but are local 
residents and go out only by day from their homes, would be most 
affected, and it is these generally who are most in favor of closing 
portions of a river. They recall how much more easily shells were 
taken in past times when the shells were abundant, and they would 
be willing to do something else meantime in order that the beds 
may be given a rest and the shells again become numerous. Shelling 
has no attraction over any other form of crude labor when the shells 
are so scarce that a wage can scarcely be made. 
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Taking the St. Francis River in Arkansas as another illustration, 
the river might be broken at Madison, Parkin, and Marked Tree. 
It is true that there are not many mussels, according to report, 
above Marked Tree, but the region between Madison and Parkin has 
beds which may well balance the remainder of the river. 

The Wabash River, Ind., is one in which the need for protection is 
most evident; and this stream could be divided at Vincennes and two 
other points selected with reference to their economic interest in shell- 
ing and with regard to an equitable division of the river system. 

It might seem that an ideal method of rotation would be based 
upon the division of a system into six portions, only one of which 
should be worked in any one year; a new portion would be opened 
each year, while each territory would enjoy a rest period of five 
years between successive “ open” years for that particular territory. 
It will be evident that such a scheme, however correct in theory, 
would be entirely impracticable. The plan of keeping: certain re- 
gions closed for periods of years while other regions are worked 
continuously during a corresponding period of years may have some 
imperfections, but it is probably the best that can be worked out 
without practically suspending the industry. Undoubtedly the plan 
will work most efficiently if a proper discretion is used in its appli- 
cation. 


PROCEDURE FOR ESTABLISHING CLOSED REGIONS. 


The law should plainly stipulate and establish the principle of 
the closure of the rivers by regions or sections, but the determina- 
tion of which specific sections are to be closed should be left for 
determination after investigation by properly qualified authorities. 

A comparatively simple plan may be suggested under which the 
most careful consideration could be given to the local conditions 
involved as well as to the rights of the State as a whole. The legis- 
lature could authorize and instruct the proper State authorities, as 
the State fish commission, to give due consideration and study to 
the needs of the mussel industry and determine what portions of 
the streams of the State should be closed to the mussel fishery for 
a period of years. It could be further provided that, after the pre- 
liminary determination of plans for closure, due advertisement should 
be made in all regions affected and opportunity given for public 
hearings in such regions, after which the commission should sub- 
mit its final recommendations to the governor of the State, who 
should then issue a proclamation ordering the entire interruption 
of a mussel fishery in the regions selected for closure. The original 
legislative act should provide that the proclamation so made should 
have the full effect of law, and should specify the penalties that 
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would be incurred by violations. It is desirable also that the gov- 
ernor, upon recommendation of the commission, should have power 
to reopen the closed regions when such action was judged necessary. 


ENFORCEMENT OF THE LAW. 


Powers of officers—It is necessary not only that the duty of en- 
forcement of the law be assigned to specified State officers, but also 
that they be expressly given the right to inspect and examine mussels 
or shells in the boats or on land and be empowered to seize mussels or 
shells held in violation of the law. It is practically impossible to 
bring about convictions when the opportunity is allowed for destruc- 
tion of the evidence between the time of detection and the date of trial. 

Permits for special cases——In cases where for the purposes of in- 
vestigations it may be necessary to take small mussels, the State 
officers charged with the enforcement of the law should have by law 
the right to issue special permits for the taking of undersized mussels 
for scientific uses and not for sale. 

Expenses of mussel protection——The plans which have been ad- 
vanced in this report can be carried out with a minimum of expense. 
The simplicity of the measures would reduce the trouble and cost of 
inspection to the smallest practicable figure. The assignment of the 
duties of enforcement to existing State commissions or boards which 
already have field deputies or wardens obviates the creation of any 
special offices for execution of the mussel laws. 

The question of whether steps should be taken to raise special funds 
on account of the additional burdens that would be placed upon the 
present boards is one that would be determined by each State in the 
light of its own conditions and established customs. It would be 
very undesirable to create a burdensome tax; to do so would only 
react against the State, and in the end the tax would be paid by the 
shellers, who are now making only a meager living, for the local 
shellers would have to sell in competition with the shellers from 
States where more liberal conditions prevail. 

It is another matter, however, to require a nominal license fee for 
the privilege of working upon the public mussel beds. Such a fee 
need not be greater than $1 or $2 per season, an amount which could 
be paid by anyone who wished to shell seriously. Perhaps the idea 
of a fee of any kind would arouse some antagonism among a certain 
class of shellers who would enjoy the public stores without return of 
any kind. Some shellers favor such a license system, and the writer 
believes that they must all eventually come to see that it works to 
their own particular advantage in many ways. It tends to create a 
class of professional shellers, besides providing the necessary means 
for promoting the abundance of shells. 
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SUMMARY OF RECOMMENDED LEGISLATION. 


The legislation recommended for protection of mussel beds, based 
upon the considerations discussed in the preceding pages, may be 
summarized as follows: 

I. (a) A single size limit should be fixed as applicable to all shells 
taken. The minimum size here proposed is 2 inches. 

(b) The method of measuring the shell should be defined as 
“in greatest dimension.” 

(c) Possession of undersized shells, whether or not sold or 
offered for sale, should be illegal. 

(d) There should be an allowable margin of undersized shells 
for unintentional violation. 

Il. (a) Alternate portions of rivers or river systems should be 
closed for a period of years, to permit recuperation of 
mussel beds. 

(b) The units of division of a river system should be large 
enough to make enforcement practicable with least 
expense. 

(c) The river would conveniently be broken at the few points 
where there is most community interest involved in the 
shelling. 

(d) Approximately five-year periods of closure are recom- 
mended, with some discretion allowed to executive offi- 
cers as to duration of period. 

(e) Closed regions should be established by proclamation of 
the governor of the State, after expert examination of 
the mussel beds and after public hearings on the sub- 
ject in the communities affected. 

III. (a) Officers charged with enforcement of the law should be 
empowered to examine mussels or shells in boats or on 
land and to seize the catch in case of violation, as well as 
to arrest or cause arrests to be made. 

(b) Provision should be made for the issue of permits for the 
taking of mussels of any size or in any region for scien- 
tific uses and not for sale. 
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